Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


1 1 


I 


i 


I- 


I 


9 


I 


I 


t 


;•  k 


f 


■■■   i    ' 


REPORT 


OP 


Tests  on  the  Strength  of  Structdrai  Material 


MADE  AT  THE 


WATERTOWN  ARSENAL,  MASSACHUSEHS, 


ON  THE 


400-TON  TESTIlSra  M^CHIDSTE, 


DXTBIKO  THE 


FISCAL  YEAB  ENDED  JUNE  30,  1891. 


ff T-*^ 


WASHINGTON: 

GOVERNMENT   FEINTING   OFFICE, 

1893. 


o 


"a  JUli  20 1917 

iRANSfcAAtO  ro 
riAnvAKw  COLLtUb  kidrtARr 


LETTER 

FROM 


THE  SECEETAEY  OP  WAR. 

TRAlfSMITTING. 

The  report  of  ike  commanding  officer  of  the  Watertown  Arsenal  of  tests  of 
mmterialsfor  industrial  and  other  purposes  made  at  said  arsenal  during 
the  fiscal  year  ended  June  30^  1891. 


March  10^  1802. — Referred  to  the  Committee  on  Manofactores  and  ordered  to  be 

printed. 


War  Department, 
Washington  Gity^  February  19 j  1892. 

Sir:  In  compliance  with  the  provisions  of  the  act  making  appropri- 
ations for  sundry  civil  expenses  of  the  Government  for  the  fiscal  year 
ending  June  30, 1886,  and  for  other  purposes  (23  Statutes,  page  502), 
I  have  the  honor  to  transmit  herewith  the  report  of  the  commanding 
officer  of  the  Watertown  Arsenal,  dated  Pebmary  11, 1892,  of  tests  of 
iron,  steel,  and  other  materials  for  industrial  purposes,  made  with  the 
United  States  testing  machine  during  the  fiscal  year  ended  June  30, 
1891. 

Very  respectfully, 

S.  B.  Elkins, 

Secretary  of  War^ 

The  Speaker  of  the  House  of  Representatives. 


Watertown  Arsenal, 
Wate^^town^  Mass.j  February  11  j  1892. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  tests  of 

materials  for  industrial  and  other  purposes  made  at  this  arsenal  during 

the  fiscal  year  ended  June  30, 1891,  in  compliance  with  the  require- 

'raents  of  the  act  of  Congress   appropriating  funds,  for  the  testing 

machine. 

The  tota]  number  of  specimens  tested  during  the  year  was  3,207,  of 
which  number  390  were  sx>eeimens  of  gun  metal,  960  tests  of  other 
material  for  the  Ordnance  Department,  352  were  tests  for  other  Gov-, 
emment  departments,  613  industrial  tests,  and  892  private  tests. 

The  reiK)rt  contains  the  results  of  test«  made  for  the  Ordnance  De- 
partment and  other  departments  of  the  Government;  tests  to  deter- 
mine the  suitability  of  the  material  represented  for  ordnance  construc- 
tion, or  such  oth^^  purposes  as  the  material  may  be  intended  for. 

This  comprises  the  tests  for  quality  of  material  used  in  the  current 
work  of  the  Government. 


4  TESTS    OF   IRON,  STEEL,  AND    OTHER   MATERIALS,    1891. 

Under  the  cliiAfi  of  investigative  work,  test^  have  been  continued 
Upon  internal  .strains  in  iron  and  steet  cylinders,  in  forgings  and  in 
cold-rolled  bars,  and  observations  made  upon  the  effects  of  annealing 
temperatures  in  relieving  these  strains. 

A  large  number  of  tests  have  been  made  ujwn  the  series  of  steel-rail 
tests  in  the  cla«s  of  railroad  material.  The  physical  properties  have 
been  detennined  and  chemical  analyses  made  of  a  collection  of  rails 
representing  a  wide  range  in  material,  compri^g  sx)Qcimens  from 
brands  of  steel  rails  among  the  first  introduced;  also  from  rails  of 
recent  manufacture.  Much  valuable  information  has  been  developed 
by  these  tests. 

An  important  feature  was  shown  in  the  tests  of  certain  rails  which 
had  been  in  service.  It  was  found  that  a  remarkable  difference  in 
toughness  was  displayed  according  to  whether  the  rail  was  bent  in  a 
do\mward,  the  ba«e  being  then  under  tension,  or  an  upward  direction, 
the  head  being  under  tension. 

The  downward  bends  were  characterixed  by  toughness,  while  an 
upward  bend  would  cause  a  brittle  fracture.  This  behavior  was  very 
l^rominent  in  a  soft  rail  which  had  shown  considerable  flow  of  the  metal 
of  the  head  under  the  wheel  pressures. 

Work  on  riveted  joints  has  been  contiuue<l,  supplying  data  upon  the 
strength  of  joints  intermediate  between  the  more  elementary  and  the 
complex  types,  which  have  been  tested  and  included  in  earlier  reports. 

The  retesting  of  material  after  a  period  of  rest  has  furnished  further 
information  concei:ning  the  eff'ect  of  overstraining  upon  the  elastic 
properties  of  steel. 

Experiments  upon  the  endurance  of  rotating  shafts,  ui)on  building 
stones,  brick  piers,  the  adhesion  of  nails  in  wood,  the  strength  of  cord- 
age, are  also  included  in  this  report. 

The  investigative  tests  which  have  been  continued  from  the  previous 
year  are  still  in  progress. 

Some  classes  of  tests  inaugurated  require  intervals  of  rest  before 
their  completion,  both  the  temi>orary  and  x>6rmanent  effects  or  tenden- 
cies toward  recuperation  of  the  material  after  special  treatment  being 
investigated.  This  fact,  and  further  the  varied  nature  of  the  work  of 
the  testing  machine,  generally  causes  investigative  tests  to  extend  be- 
yond the  limits  of  one  report,  which  contains  the  work  done  during 
the  fiscal  year. 

The  receipt*  and  expenditures  were  as  follows: 

TESTING  MACHIKE,  1891. 

Amount  appropriated $10, 000. 00 

Received  for  private  tests 1, 119. 06. 

11, 119. 06 

Amount  expended  for  services  and  labor 8,788.39 

Amonut  expended  for  Hght,  power,  tools,  implements,  and  material  for 
test 2,330.67 

11,  U9  06 

Very  respectfully,  your  obedient  servant, 

J.  W.  Reilly, 
Major,  Ord,  Dept,  U.  S*  A.,  Commanding, 

The  Chiep  of  Owpi^Ancb,  U.  S.  Army, 

Wf^Mngton^  i>,  (7, 
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3.2-INCH  B.  L  STEEL  FIELD  GDNS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 


s.2-inch  b.  l.  steel  field  guns. 
Tube  No.  77. 


No.  4389. 
Marks,  ^^^ 
Diameter,  ".505. 
Sectional  area,  .20  sqaare  inch. 
Oanged  length,  2". 


Applied  loads. 

Elon^ition 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 

set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  sonare 
inch. 

Paundi. 

200 

1,000 

2.000 

4,000 

4.000 

7,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

'     9,200 

16,620 

Poundg. 
1,000 
5,000 
10,000 
20,000- 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
83,100 

Inch. 
0. 

.000100 
.000250 
.000650 
.001050 
.001300 
.001650 
.001750 
.009500   < 
.010850 
.  011800 
.013100 
.014100 

Inch, 
0. 

.000100 
.000150 
.000300 
.000500 
.000250^ 
.000350 
.000100 
.007750 
.001350 
.000950 
.001300 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

• 

• 
Tensile  strength. 

• 

.000050 

.000050 

"••"•*4****" 

.007900 

.007860 

. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section ponnds . 

Elastic  limit  per  sooare  inch  of  original  section do. . 

Elongation  per  incn  after  raptare inch . 

Elongation  per  inch  under  strain  at  elastic  limit , .  .do. . 

Bednotton  in  diameter  at  point  of  rupture do. . 

Keduction  in  area  after  rupture,  per  cent  of  original  section : 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  fine  granulation  near  the  circiimferenco 

Elongation  of  inch  sections ".27^  "^* 


&%100 

41.000 

.2800 

001750 

.105 

87.1 
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3.2-INCH   B.   L.    STEEL  FIELD   GUNS. 


No.  4399. 

Marks,  ^5^0^ 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Eloneation 
per  inchf 

SacxMMsive 

elongation 

perlsch. 

Permanent 
set. 

Snooessive 

permanent 

set. 

^Remarks. 

ToUl. 

Per  square 
^     inch. 

Poundt. 

200 

.     1,000 

2,000 

4,000 

6,000 

7.000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,809 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

18,860 

Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54.000 
55,000 
94,300 

* 

Inch, 
0. 
.000100 
.000350 
.000600 
.001000 
.001100 
.001350 
.001400 
.001450 
.001500 
.001550 
.001600 
.001600 
.001650 
.001650 
.001750 
.002050 
.002600 
.004400 
.006200 
.007060 

Inch. 

0. 
.000100 
.000250 
.000250 
.000400 
.000100 
.000250 
.OOOOoO 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 

0. 
.000100 
.000300 
.000550 
.001800 
.001800 
.600850 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

0. 

.•.••.•.•... 

0. 

1      ^ 

! 

i 

Elastic  limit. 

■ 

Tensile  strengtb. 

1 

1 

! 

1 

1 

1 

General  aumiHary. 

Tensile  strengrth  per  square  inch  of  original  section IMinids. .    94, 800 

Elastic  limit  per  square  inch  of  original  section do. . .    50, 000 

Elongation  per  inch  after  rapture inch. .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001750 

Keduction  in  diameter  at  point  of  rupture do. . .        .105 

Keduction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture 1".  1  from  the  neolt 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".25*,  ".19 


3.2-mCH  B.   L.    STEEL   FIELD  GUNS- 
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No.  4374. 

Marks,  ^^5 

Diameter,  J'.505. . 

Sectional  area,  .20  sqnare  inch. 

Gauged  length,  2", 


Appliefl  loads. 

Elonffation 
j[>eriDch. 

Succesirivp 

elongation 

per  inch. 

Permanent 
set. 

Suocessire 

permanent 

set. 

Bemarks. 

Total. 

Per  sqnare 
loch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7.000 
8.000 
8,200 
8,400 
8.000 
8,800 
9.000 
9.200 
IG,  320 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
81,600 

Inak. 
0. 
.000150 
.000400 
.000650 
.000050 
.001100 
.001350 
.001400 
.009800 
.010400 
.010000 
.011850 

.  oi:i'>50 

Inch. 
0. 

.000150 
.000250 
.000250 
.000300 
.000150 
.000250 
.000050 
.008400 
.000600 
.000500 
.000950 
.001700 

Inch. 
0. 
0. 

Inek. 
0. 

Initial  load. 

Blaatic  limit. 
Tensile  strength. 

••••*»«••••■ 

0. 

.008150- 

.ooiiiSo' 

i 

» 

General  8Hmmary, 

Tensile  strength  per  sqoare  Inch  of  original  8ecti<» pounds 

Blastic  limit  per  square  inch  of  original  section do . 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Keduction  m  diameter  at  point  of  rupture do. 

deduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Poeitiou  of  rupture 1".05  flrom  the  neclc 

Character  of  broken  surface silky,  20  per  cent  interspersed  with  granular  metal 

Elongation  of  inch  sections ".19,  ".30* 

Tube  No.  83. 


81,600 

41,000 

.2450 

.001400 

.105 


No.  4396. 
Marks,  ^^5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loads. 

Elongation 
permch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

• 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  so  uare 
inch. 

Pounds. 
,200 
1,000 
2,000 
4,000 

.    6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,(i00 
9.200 
9.400 
16,210 

1.000 
«  000 
10,000 
20,000 
30.000 
35,000 
40,000 
42.000 
43,000 
44,000 
45.000 
46.000 
47,000 
81,050 

Inch, 
0. 

.  000150 
.000450 
.000850 
.001250 
.001450 
.001600 
.001700 
.  010450 
.010900 
.011400 
.012450 
.013000 

Inch, 
0. 

.000150 
.000300 
.900400 
.000400 
.000200 
.000150 
.000100 
.0087,W 
.000450 
.000500 
.001050 
.001150 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

.000150 

...K 

.000150 

> 

. 

General  summary. 

Tensile  intrenj^h  per  square  inch  of  orisrinal  section pound». .    81 ,  050 

Elastic  limit  per  square  inch  of  original  nectiou do. . .    42, 000 

Elongation  per  inch  after  rupture inch . .      .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

EtKlnction  in  diameter  at  point  of  rupture do. . .        .  085 

R<Hluctiou  in  area  after  rupture,  per  cent  of  original  section 30. 7 

Po*i tion  of  rupt ure 1 ".90  from  the  neck 

Cliaractor  of  broken  surface granular ;  dull  spot  at  the  circumference 

Elongation  of  inch  sections ".16,  ".26* 
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S.2-mCH   B.   L.   STEEL  FIELD   QUNS. 

Tube  No.  87. 


Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  lengthy  2''. 


No.  4400. 


Applied  loads. 

Elangaiion 
per  inch. 

Saccessive 

elongation 

perlnoh. 

Permanent 
set. 

Saoceesive 

permanent 

set. 

Bemarks. 

.Total. 

Per  square 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8.400 

8.600 

8,800 

9,000 

9,200 

9.400 

9,600 

9,800 

10,000. 

10,200 

10.400 

10,600 

18,390 

Pounds. 
1.000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
91,*950 

Inek, 
0. 
.000100 
.000350 
.000700. 
.001050 
.001300 
.001500 
.001550 
.001550 
.001600  . 
.001650 
.001700 
.001750 
.001800 
.002000 
.  0(t275O 
.004500 
.006500 
.008400 

Inch. 

0. 

.000106 
.000250 
.000360 
.000350 
.000250 
.000200 
.000050 

0. 
.000050 
.000050 
.000060 
.000050 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

:::::::::::: 

. 

i 1 

0. 



0. 

1 

.000050 
.000200 
.000750 

1 

•*' ; 

;      

.  001750 
.002000 
.001900 

, 

i 

! 

.......k...\'....  ........ 

i 

General  eiimmary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  inch  after  rupture. inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Keduction  in  diimieter  at  point  of  rupture do. . . 

Bed  action  in  area  after  rupture,  ])er  cent  of  original  section ^  40. 3 

Position  of  rapture I'M  from  the  neck 

Character  of  hroken  surface silky,  serrated 

Elongation  of  inch  sections ".16,  ".80* 


91,950 

48,000 

.2800 

001800 

.115 


3.2-INCH  B.    L.   @T£EL   FIELD   GUNS. 
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Tube  No.  92. 

No.  4398. 

Marks,  %^^S 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loads. 

Blonffation 
IMrTnoli. 

Soooesiiive 

eloDffation 

perlnoli. 

Permaneiit 
set 

Snocesaire 

permanent 

set. 

Kemarks. 

Total. 

Persqaare 
inch. 

Founds. 

200 

1,000 

2,000 

4,000 

6.000 

7,0«K 

8,000 

8,400 

8,000 

8,800 

9,000 

9,200 

9,400 

9,000 

9,800 

10,000 

10,200 

10,400 

10,000 

10,800 

11,00(V 

18,320 

Pmindt. 

1,000 

5,000 

10,000 

20,000 

3a  000 

35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 

»i,.«w 

Inch, 
0. 

.000100 
.000250 
.000550 
.000850 
.001050 
.001200 
.001300 
.001350 
.001360 
.001400 
.001450 
.001500 
.001600 
.001550 
.001000 
.003250 
.004000 
kOOOOOO 
.000900 
.007950 

Inch. 
0. 

.000100 
.000150 
.000300 
.000300 
.000200 
.000150 
.000100 
.000050 

0. 

.000050 
.000050 
.000050 

0. 

.000060 
.000050 
.001050 
.001350 
.001400 
.000900 
.001050 

Inoh, 
0. 
0. 

Inch. 
0. 

Initial  load. 

♦ 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

/. 

^«  «••••••••■• 

General  summarjf. 

Tensile  strength  per  square  inch  of  orieinal  section pounds..    91,600 

Elastic  limit  per  square  inch  of  origioal  section do. . .    50, 000 

Elongation  per  inon  after  rupture Inch..       .205 

Elongation  per  inch  under  strata  at  elas  tic  11  ait do . . .  .  001000 

Beduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

PoiMion  of  rupture ".05  from  the  neck 

Character  of  hrokensurfiMse ^.. silky 

Bloiigation  of  inch  sections 'Ml,  ".90* 
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3.2-INCH   B.   L.    STEEL   FIELD   GUNS. 

Tube  l^o.^O. 


No.  4402. 

Marks,  ^I^J 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged- length,  2". 


Applh 
Totol. 

nd  loads. 

Per  square 
inch. 

EIoDgation 
per  inch. 

Sucoeasivo 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounda/ 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8.000 

8,400 

8,600 

8,800 

9.000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10.400 

10.600 

10.800 

11,000 

17,130 

PaundM. 
1,000  ' 
5,000 
10,000 
20,000 
30,006 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40.000 
50.000 
51,000 
52, 000 
53,000 
54,000 
55,000 
85,650 

Inch. 
0. 
.000100 
.000250 
.000600 
.000950 
.  001150 
.0013.50 
.001400 
.001450 
.001500 
.001550 
.001600 
.001660 
.001650 
.001700 
.001750 
.010600 
.010900 
.011.500 
.012600 
.014000 

Inch. 

0. 
.000100 
.000150 
.000350 
.000350 
.000200 
.000200 
.000060 
.000060 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 
.000050 
.008750 
.000400 
.000600 
.001100 

Inch, 
0. 
0. 

Inch. 
0. 
0. 

InRialload. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

1 

...•••. 

* 

1 

•*«•••••%••-    •••-•••••••J 

.001400 

1 

1 

General  eummary. 

Tensile  strength  per  square  inch  of  oris inid  section pounds . .    85, 650 

Elastic  Uinit  per  sanare  inch  of  original  section do. . .    50, 000 

Elongation  per  Inon  tJter  rupture inch. .      .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001750 

Eeduction  in  diameter  at  point  of  rapture do. . .       .125 

Eednction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture ".80  from  the  nook 

Character  of  broken  surface silky 

Elongation  of  inchaectiona ".13, ".8(* 


.3.2-INCH    B.    L.    STEEL   FIELD   GUNS, 
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Jacket  IJo.  80. 

■  _ 

No.  4391. 

Marks,  ^^^^ 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


AppU^  loads. 

Klonffation 
per  moh. 

Sncceafllve 

elonKAtioii 

per  inch. 

Permanent 

set. 

• 

Suooessive 

permanent 

set. 

Eeroarks. 

Total. 

Per  SQiiare 
incA. 

PouftdM. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10.400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

17, 140 

PoundM. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59.000 
60,000 
85,700 

Inch. 
0. 

.000100 
.000450 
.000850 
.001150 
.001500 
.001600 
.001650 
.001700 
.001750 
.001800 
.0018.10 
.001900 
.001950 
.001950 
.002000 
.017100 
.  018450 
.019750 
.021000 
.022000 

0. 

.000100 
.000350 
.000400 
.000300 
.000350 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 
.015100 
.001350 
.001300 
.001250 
.001000 

Inch. 
0. 
0. 

Inch, 
-0. 

Initialload. 

4 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

• 

•  ■      •                 * 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    85, 700 

Elastic  limit  per  square  inch  of  original  section do. . .    55, 000 

iStongation  per  inch  after  rupture. inch . .      .  2000 

Elongation  per  Inch  under  Strain  at  elastic  limit do. . .  .  002060 

Reduction  in  diameter  at  point  of  rupture do . . .       .105 

Roduction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  >iipture ".55  from  the  neclc 

Character  of  broken  surface silky,  serrated 

Elongation  of  inch  sections ".12,  ".28* 
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3.2-INCH   B.   L.   STEEL   FIELD   GUNS. 


Jacket  No.  90. 

No,  4390. 

Marks,  ^^P^*^ 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Blongatloif 
per  inch. 

Snccessire 

elonfEation 

p^r  inch. 

PermaDent 
set. 

SueeesaiTe 

Reniarlcs. 

Total. 

Per  square 
incli. 

permanent 

set. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200  ' 

10.400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

18,240 

Potmdi. 
1.000 
5,000 
10,000 
20.000 
30,000 
40,000 
46,000 
47,000 
48,000 
40.000 
50,000 
51,000 
52,000 
53,000 
54^000 
55,000 
56,000 
57,000 
58,000 
59,000 
91,200 

Ineh, 
0. 

.000100 
.000250 
.000550 
.000950 
.001200 
.001450 
.001500 
.001550 
.001600 
.001650 
.091650 
.001700 
.001750 
.001750 
.001950 
.004250 
.005860 
.007000 
.008750 

Ineh. 

0. 

.000100 
.000150 
.000300 
.000400 
.000250 
.000250 
.000050. 
.000050 
.000050 
.000050 

0. 
.000050 
.000030 

0. 

.000200 
.  002300 
.001600 
.001150 
.001750 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

ElasUo  limit. 
Tensile  strength. 

0. 
.000100 

.900100 

••-•••.*«•.•*••••■■■.  ... 

1 

, 

1 

. 

1 

'  1 

General  summury. 

Tensile  strength  per  square  inch  of  original  section pounds. .    91, 200 

Elastic  Umit  per  square  inch  of  original  soction do. . .    54, 000 

Elongation  per  inen  after  rupture inch..      .2310 

Elongation  pfr  inch  under  strain  at  elastic  limit do...  .001750 

Kednction  in  diamet'ei*  at  point  of  rupture do . . .        .  145 

Bcduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rapture I'M  from  the  neck 

Character  of  broken  surface silkv 

Elongation  of  iaob  sections... ,, ...,.,,., ".30*,  ".17 


3.2-INCH   B.  L.    STEEL   FIELD   GUNS. 
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Jacket  No.  95. 
l^To.  4378. 


Marks,  ^r^^ 

Diameter,  ".505. 

Sectional'  area,  ".20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Pounds. 

200 

1.000 

2,U00 

4,000 

6.000 

8.000 

9,200 

9.400 

9  600 

9,800 

.10.000 

10.200 

10,400 

10.600, 

10.800 

11,000 

11,200 

11.400 

11.600 

11,800 

12,000 

12,200 

12,400 

12.600 

12.800 

19,760 


Per  so  luire 
incn. 


Poundg. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
46,000 
47,000 
48,000 
49.000 
50.000 
51,000 
52.000 
53.00(7 
54,000 
55.000 
56.000 
57,000 
58,000 
50.000 
60,000 
61,000 
62,000 
63.000 
64,000 
98.8G0 


Elongation 
per  inch. 


Inch. 
0. 
.000150 
.  000450 
.000850 
.001100 
.001500 
.001650 
.  001700 
.  001700 
.001750 
.001800 
.001900 
.001950 
.003000 
.002050 
. 002100 
.002150 
.002300 
.002250 
.002300 
.002450 
.002650 
.004250 
.005500 
.006750 


Snccessive 
elonjj;ation 
per  inch. 


Inch, 
0. 

.000150 
.  000300 
.000400 
.000250 

.  mnuoo 

. 000150 
.000050 
0. 
.000050 
.000050 
.OlHIlOO 
.000050 
.00<K)50 
.000050 
.  0OCN1.')0 
.000050 
.  0000.70 
.(K)0050 
.  000050 
.  0(X)150 

.  ownioo 

.001600 
.001250 
.001250 


Permftnent 
set. 


Inch. 


0. 
0. 


0. 
0. 


Snoce««ive 

periiinnent 

sot. 


Inch. 


0. 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  stroTtgtb. 


General  summary. 

Tensile  atrength  per  square  inch  of  orieioal  section pounds. .       98, 800 

Elastic  limit  per  saoare  inch  of  original  section do...        59.000 

Elongation  jwr  inch  after  rupture inch       *     .  2350 

Elongation  per  inch  under  strain  at  elastic  limit ^ do...      .002300 

Bednction  in  diameter  at  point  of  rupture do. . .  .  145 

Keduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture 1"  from  thenei'lc 

Character  of  broken  surface silky ;  trace  of  granulation 

Elongation  of  inch  sections ....••.. 44.. 4........ .4*. ".33%  'M4 

H.  Ex.  161 i 
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8.2-INCH   B.    L.    STEEL   FIELD    GUNS. 


Jacket  No.  100. 

No.  4397. 

'Marks,  ^  ^'^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SttcceesWe 

elongation 

per  inch 

PermaDOnt 
set. 

Succeasive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
,     incn. 

200 

1,000 

2,000 

4,000^ 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10.200 

10,400 

10.000 

16,270 

Pounds. 
1,000 
5,000 
10.000 
20.000 
30.000- 
40,000 
46,000 
47,000 
48.000 
49.000 
50.000 
51,000 
52,000 
53.090 
81,350 

Inch. 
0. 

.000200 
.000400 
.000900 
.001400 
.001850 
.002050 
.002100 
.002150 
.016500 
.Of  9500 
.020500 
.021250 
.  0227.50 

Inch. 
0. 

.000200 
.000200 
.000500 
.000500 
.000150 
.000200 
.000050 
.000050 
.014350 
.003000 
.001000 
.000750 
.001500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strraigth. 

.000200 
.1)00300 

.000200 
.000100 

General  aummarp. 

Tensile  strength  per  square  inch  of  original  section ponnds. .    81, 350 

Elastic  limit  per  sonare  inch  of  originalsection do. . .    48,  OOC 

Elongation  per  incn  after  rupture inch . .      .  1550 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002150 

Redaction  in  diameter  at  point  of  rupture do. . .        .  045 

Reduction  in  area  after  rupture,  ftbr  cent  of  original  section 16. 9 

Position  of  rupture , "  .85  from  the  neck 

Character  of  broken  surface „ granular,  60  per  cent ;  silky  serrated,  40  per  cent 

Elongation  of  inch  sections ".17%  ".14 


3.2-INCH   B.    L.    STEEL   FIELD   GUNS. 
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3.2-IVCH  B.  L.  STEEL  FIELD  OUHS. 
Specific  Gravity  and  Habdness  of  Txtbes  and  Jackets. 

[No  tension  tests  of  these  specimens.] 


Knni- 

Ik't  of 

rifle. 

Harks. 

Specific 
gravity. 

Hardness. 

81 
83 
91 
98 
96 
77 
83 
80 
92 
96 
90 

32  Jfai  X    K  R*  Al 
32R|aT    BRiM 
32  R9,  T    B  Ra  M 
32RnT    BKfM 
32RmT    BR«M 
32R„J    RftM 
32Rn  J    B«M 
32K«J    R,M 
32KnJ    IliM 
32  Bfg  J    Jig  xu. 
32  A99  w     1^  At 

7.S497 
7.8509 
7.8479 
7.8475 
7.8463 
7.8409 
7. 8392 
7. 8401 
7.8486 
7.8385 
7.8382 

16.78 
14.26 
19.70 
16.73 
14.19 
14.69 
15. 13 
17.26 
18.38 
19.18 
15  59 

TABULATION  OF  SPECIMENS  FROM  S,g-INCH  B,  I.  STEEL  FIELD  GUNS. 

[Stems  2  inches  long,  .506  inch  diameter.] 


No.  of 
test. 

Position  in  gun. 

Location 
of  speci- 
mens. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

per 

square 

inch. 

Elonga- 
tion. 

Con- 
traction 
of 
area. 

Appearance  of  fracture. 

4389 
4399 
4374 
4396 
4400 
4308 
4402 
4301 
4390 
4378 

4307 

Tube  No.  77  . . 
. ...do  .  ....... 

....do 

Outside . 
...do 

. . .no  ■ . .  • 

Powndt. 
41,000 
50,000 
41,000 
42,000 
48,000 
50,000 
50,000 
55,000 
54,000 
50,000 

48,000 

Pounds. 
83,100 
94,300 
81,600 
81,050 
01,950 
91,600 
85,650 
85,700 
91,200 
06,800 

81,350 

Perct. 
28.0 
22.0 
24.5 
21.0 
23.0 
20.5 
24.0 
20.0 
23.5 
23.5 

15.5 

Per  ct. 
37.1 
37.1 
37.1 
30.7 
40.3 
40.3 
43.3 
37.1 
40.1 
49.1 

16.0 

Silky  and  fine  grannlnr. 

Silky. 

Silky  and  grannlnr. 

Granular,  dull  spot. 

Silky  serrated. 

Silky. 
I>o. 

Silky  serrated. 

Silky. 

Silky,  trace  of  granu- 
lation. 

Granular,  60  per  cent.; 
silky  serrated.  40  per 
cent. 

Tube  No.  83  . . 
Tube  No.  87  . . 
Tul)eNo.92  .. 
Tube  No.  99.. 
Jacket  No.  80. 
Jacket  No.  90. 
Jacket  No.  05. 

JaoketNo.lOO. 

.. .do  . ... 
...do.... 
...do  .... 
...do.... 

...do 

. . .do  . ... 
...do  .... 

...  do  .... 
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3.2-INCH   B.   I..    RIFLE  (dEIGGS-SCHKOEDEK). 


3.a-IHCH  B.  L.  RIFLE  (DRIGO8-8CHR0EDEK). 

Specimen  from  Steel.  Tube. 

No.  4317. 

Marks,  ^^l^-^  . 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loadi}. 

Eloncation 
per  inch. 

Sncc^Baive 

eiongation 

per  inch. 

Permanent 
Bet. 

Succesaive 

permanent 

set 

Remark*. 

Total. 

Per  Bonare 
incii. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9.200 

9,400 

0,600 

9,800 

IP.  000 

10.200 

10,400 

10.600 

17,580 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48.0U0 
49,000 
50,000 
51.000 
52,000 
53.000 
87,000 

Ineh. 
0. 

.000100 
.000300 
.000600 
.000900 
.001100 
.001350 
.001400 
.001450 
.001500 
.001500 
•  OOIS-W 
.001600 
.001900 
.003250 
.009(K)0 
.009700 
. 010100 
.011250 

Inch. 
0. 

.4)00100 
.000200 
.  000300 

.ooo:k)0 

.000200 

.  oar250 

.000050 

.oooa>o 

.000050 
0. 
.  000050 
.000050 
.  01K»300 
.001350 
.  005750 
.000700 
. 000400 
.001150 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elaatiorlimit 

0. 

0. 

' 

1 

Teiiaile  atrenp;th. 



General  summary. 


TennUe  strenjB^th  per  aqnaro  inch  of  original  sei^tion pounds 

Elastic  limit  per  sonare  inch  of  orij^noT section .' do. 

Elongation  per  incii  an*>r  rnptui  e inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Keduction  in  diameter  at  point  of  ruptiin* do. 

Rednctiou  in  area  after  rupture,  per  cviit  of  ori;;iii:il  »ection 

Position  of  rupture at  middle  of  stem 

Ciiaracter  of  broken  surface silky 

Elongation  of  incli  sec tioua ".27*,  ".21* 


87,900 

47,000 

.2400 

.001600 

.125 

43.3 


S-mCH  B.  L.  STEEL  SIEGE  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 


5-inch  b.  l.  steel  siege  bifles. 
Tube  No.  4. 
NO.4S08. 


.  MarkB,  ^^,Xt 
Diameter,  ".564. 
Sectional  area,  .25  square  iDcb. 
Gauged  leogtb,  3". 


Total. 

'•■a— 

'»lr 

SncceulTC 

-as 

SuccbmItb 

(Dt. 

X«uaz\M. 

450 

Pound: 
1,000 

IS 

30,000 

s&,ooo 
<o.ooo 

12,000 
41000 
46,000 

ax 

4».OO0 

s«,ooo 

80^620 

JwA. 

Io<A- 

1^. 

0.'"  ■ 

Initial  load. 

Eluatlc  limit 
Tcnalle  itrenKlli, 

ooooe; 

000633 
001000 

001400 

oais.<u 

0O7M3 

OOOOOT 
00O2I3 

ss 

000133 

«ooaf7 

000033 

oooun 

000067 

oooioa 

OUMOO 

000400 
000687 

0- 

11 

i; 

000 

000 

000 
'OH 

760 

900 
750 

0. 

0- 

General  ntmMorjr. 


B Btnni^h per  sqnsre  iDcliof  oriEiDil  Kctlim.,. 

]  Jlmil  per  •anue  inrb  or  origind  sectlnu 

Moa  per  ioeh aiter  njplnr«,... 

.,,ill<>a  per  loch  ander  nnln  i*  diaUc  limit 

Kcductlan  in  dlamvtcr  at  point  of  rupture 

SedaiiUoa  in  am  aflet  mpture,  per  cent  of  origlDal  h 

Potitioiiar  ruptnre 

CliancteTof  bntken  aarflce 


from  neck 

'''.M',".18 


24 


5-lNCH   n.    L.    fiTEEL   SIEGE   RIFLES. 


TlTBE  No.  7. 

No.  4401. 

Marks,  jj?;^ 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 

Gauged  lengtli,  3". 


AppHi 
Total. 

e<l  loads. 

Persqoare 
iucli. 

Eloneation 
per  Tnch. 

Succesflire 

elougatiou 

per  Inch. 

Permanent 
sot. 

Snccensive 

liermaneut 

net. 

Remarks. 

'  Pounds. 

250 

1,250 

.     2.500 

5,000 

7,500 

8;  750 

10.000 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12.000 

12,250 

12,500 

12, 750 

13,000 

13,250 

13,500 

22,780 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52.000 
53.000 
54,000 
91,120 

tneh. 
0. 

.000100 
.000300 
.000667 
.  001067 
.001267 
.001500 
.001600 
.001600 
.001633 
.001667 
.001733 
.001767 
.001800 
.001900 
.002067 
.002667 
.004333 
.007167 
.008333 

Inehi 

0. 

.000100 
.000200 
.000367 
.000400 
.000200 
.000233 
.000100 

0. 
.000033 
.000034 
.000066 
.000034 
.00003:^ 
.000100 
.000167 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit.  • 

• 

Tensile  strength. 

0. 

0. 

1 

.000600    J 

L, 

.001666 
. 002834 
.001166 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnda. .    91, 120 

Elastic  limit  per  souare  inch  of  original  section do. . .    49, 000 

Elohgation  per  incn  after  niptaro incii..      .  1807 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  601900 

Keduction  in  diameter  at  point  of  rupt lire do. . .        .  094 

Kedoction  in  area  after  ruptore,  per  cent  of  original  section 30. 0 

Position  of  ru pt  are " . 80  from  the  neck 

Character  of  broken  surface granular,  70  per  cent ;  silky  serrated,  30  per  cent 

Elongation  of  inch  sectiona ''.29,*  ".16,  ".11 


•.'^. 
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B-INCH   B.   L.    STEEL    SIEGE   RIFLES. 


Jacket  No.  3. 

Ko.  4409. 
Marks,  ^^J^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elon^aUon 
per  inch. 

Successive 

elon  (ration 

per  inch. 

Permanent 
sot. 

Saccessive 

permanent 

set. 

Kemarks. 

ToUl. 

Pemqiiare 
inch. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,500 

11,750 

12,000 

12,250 

12,500 

12, 750 

13,000 

13,250 

13.500 

13,750 

22,890 

Pound*. 
1,000 
5,000 
10.000 
20,000 
30.000 
40,000 
46,000 
47.000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
91,560 

Inch. 
0. 
.000100 
.000333 
.000733 
.001067 
.001500 
.001700 
.001700 
.001733 
.  001767 
.001800 
.001933 
.009333 
.009000 
.010600 
.011667 

Inch. 

0. 

.000100 
.000233 
.000400 
.000334 
.  000433 
.000200 

0. 
.000033 
. 000034 
.  0UOO33 
.000133 
.007400 
.Oi)0.iG7 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strengtii. 

0. 
.000033 

.000033 

1 

.000700 

.001067 

General  summary, 

Tennile  strougtli  per  square  inch  of  original  section pounds. .    01, 560 

Elastic  limit  per  hq  aare  inch  of  originaisection do. . .    50, 000 

Klongation  ]>er  inctt  after  ruptare inch. .    .  . 2200 

Kloii^ution  per  inch  under  strain  at  elastic  limit do. . .  .  0018U0 

Boduction  in  diameter  at  point  of  rupture do. . .        .134 

Keduction  iu  area  after  rupture,  per  cent  of  orijiinal  soction 41.11 

Position  of  rupture 1  ".8  ftwii  the  ueck 

Oiaracter  ot  broken  surface silky,  30  per  cent  being  intorapersed  with  fine  grajinlar  metal 

Elongation  of  Inch  sections ".14,  ".37*,  ".15 


6-INCH   B.    L.    STEEL   SIEGE    RIFLES. 
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Jacket  No.  7. 

No.  4552. 

Marks,  ^^  J^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonsatiou 
per  mcb. 

Successtre 

Pemument 
set 

Sncct'SHive 

permaoeut 

set. 

Kemarks. 

Total. 

Per  square 
inch. 

elou^ation 
per lucb. 

Poundi. 

250 

1,250 

2,500 

5,000 

7.500 

10,000 

11.500 

11,750 

12.000 

12. 250 

12,500 

12,750 

22.640 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
90.560 

Inch. 
C. 
.000100 
.000800 
.000667 
.001000 
.001367 
.001667 
.001900 
.003167 
.003900 
.005000 
.005600 

Inch. 
0. 
.000100 
.000200 
.000167 
.000833 
.000367 
.WMWO 
.  00O2.'» 
.0014d7 
.000733 
.001100 
.000600 

Inch, 

a 

0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strenfrih. 

. 



0. 
.000067 

.000007 

1          -       .   . 

( 

1 
1 

General  summary. 


Trsnsile  strenfcth  per  square  inch  of  original  Heotion pounds . 

Elastic  limit  per  sauare  inch  of  original  Mection do. . 

EloAgatfOn  per  inch  after  rupture inch. 

£loDgAtiou  per  inch  under  strain  at  elastic  limit do.. 

Kodnction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  alter  rupture,  per  cent  of  original  section 44.6 

Posititm  of  rupture 1".6  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".10,  ".32*.  '.10 


90,560 

46,000 

.1738 

.001667 

.144 
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5-rNCH   B.   L    STEEL   SIEGE   RIFLES. 


5-IHCH  B.  L.  STEEL  8IE0E  EIFLE8. 

* 

Specific  Gb a  \riT y  and  Hardness  op  Jacket  No.  4  and  Tube  No.7. 

[Kg  tension  tests  of  these  sj^ecimens.] 


Nam- 

ber  of 

rifle. 

7 
4 

Marks. 

Specific 
gravity. 

7. 8536 

7.8582 

Hardness. 

16.48 
18.98 

5  R,  T  B  R,  M 
5It4J    RR«M 

TABULATION  OF  SPECIMENS  FROM  5-INCH  B.  L,  STEEL  SIEQE  RIFLES. 

[Stems  3  inches  long,  .564  inch  diameter.]    '  , 


No.  of 
test. 

Position  in  gnn. 

Location 
of  speci- 
mens. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

per 

square 

inch. 

Elonga- 
tion. 

Con- 
traetloii 
of  area. 

Appearance  of  fracture. 

4508 
4401 

4551 
4409 
4562 

Tube  Ko.  4 

Tube  No.7 . 

Middle.. 
. .  .do  .... 

Pounds. 
46,000 
40,000 

48,000 
50,000 
40,000 

Poundt. 
86,520 
91,120 

89,880 
91,560 
90,560 

Perct. 
22.3 
18.7 

11.3 
22.0 
17.3 

Per  ct. 
41.9 
30.6 

11.6 
41.9 
U.6 

Silky  serrated. 
Granular,  70  per  cent; 

silky  serrated,  30  per 

cent. 
Granular,  dull  spot. 
Silky  and  fine  granular. 
Silky. 

Tube  No.  10. . . 
Jacket  No.  3  . . 
Jacket  No.  7.. 

. .  .do  .... 

...do 

— do  .... 

HNCH  B.  L.  STEEL  SIEGE  HOWITZERS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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7-isch  b.  l.  siege  howitzees. 

Tube  No.  3. 

No.  4504. 


Marks,  ^^^ 

Diameter,  ".5fi4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


ApplM  l«ul». 

^ 

tXT 

P«rtn«nent 

Siip™«i« 

1 

ToWI. 

-s- 

^^rf^T 

1,250 
T.SOd 

U.250 
1   .SI") 

iz:7w 

13.000 

io!ooo 
20.000 
so. 000 

4o!ooa 
«.ooo 

ui.ooo 

hIooo 
64: 000 

ioootoo 

.OOOTOfl 
.OOOMi 
.001000 
.001107 
.001333 

looisoo 

,00l&33 

;S 

Inch. 

ioooano 

:  0001*7 

.000(08 
.000007 
-.000033 
.0000*7 
.000033 

.oflomt 

.OOOOM 

.0000:14 

,0000.13 

!oou-» 

fHcA. 

/nV». 

IdKIdI  l(«d. 
Elnuic  limit. 

0, 

0. 

t 

TnuUb  ntnnictb  per  Hgnare  iDcli  af  orlEtiMl  atelloD puiiDdi!.,    tJ,  fti 

EluUc limit  p«rNDU'e  Inch  nrorlgiulMcUoB do...    »,tt 


tarorisiulHctton.. 


.7  from  Uw  neck 
«ilkj 

.".12.  ".38-,  ".17 
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7-INCH   B.  L.  SIEGE    HOWITZERS. 


Tube  No.  5. 


Marks,  JH;f 
Diameter,  ".564. 


No.  4507. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloiieatlon 
per  luch. 

StKM^essive 

Permanent 
Bet. 

Sncceaaive 

permanent 

Bet. 

Bemarka. 

Total. 

Pounth. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,500 

.    10,750 

11.000 

11,250 

11,500 

11.750 

12,000 

12. 250 

12.500 

12.750 

20,260 

Per  M)naro 
inch. 

elonffation 
jjer  inch. 

Pound*. 
1.0«)0 
5,000 
10,  (KM) 
20,  000 
30. 000 
35.000 
40,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,  (KJO 
50,000 
51,000 
81,040 

Ijieh. 
0. 
.000007 
. 000267 
.000600 
.000083 
.001067 
.001267 
.001333 
.001307 
.001400 
.001433 
.001467 

.  oom'ta 

.007000 
.008667 
.010000 
.010667 

Inch. 
0. 

.000067 
.000200 
.000333 
.0003:» 
.000134 
.000200 
,  0(H)066 
.0000:34 
.000033 
.000033 
.000034 
.000166 
. 005367 
.001667 
.0013:13 
.000667 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tenaile  strength. 

0. 

0. 

1 

1 

( 

1 

1 

1 

1 

• 

— y 

1 

General  aammary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    dl,  040 

ElaHtic  limit  per  soaaro  inch  of  original  section , do. . .    46,  000 

Elongation  per  inch  after  rnptwre inch..      .2467 

Elongation  per  inch  under  strain  at  olastio  limit do. . .  .  001467 

Keduction  in  diameter  at  point  of  rupture do. . .        .  184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture 2".2  fh)m  neck 

Character  of  brolcen  surface ^. , silky 

Elongation  of  inohsoctloDB ".16,  ".43%  ".15 


7-inch  b.  l.  siege  h0w1tzee8. 

Tube  TSo.  9. 

^0.4006. 


Marks,  i%? 
Diameter,  ".S6i. 
Sectional  area,  .2r 
Ganged  lengths' 


AppUdlo^ 

Mt. 

BttDUk.. 

ToUl. 

'-a-" 

p.xh. 

■se 

S90' 

AIS 

10.  sw 
10.190 

as 

11,  HO 
HTM 
1S.0W 

sis: 

So> 

Pevna,. 

1.000 
B.000 
10,000 

s.^ 

».00« 
M.OOft 

Aooo 

4a,  000 

M^ODO 

ulooo 

li 

Imtk. 

.OOOIDS 

.ooaan 

ioooon 

.OOIIBS 

iooitoo 

.    .00IU3 

.oouoo 

:  001700 

.m2<Fr 

•■'™.. 

0, 

0. 

IMUillMd. 
EImUo  limit 

looioa 

000033 
000097 

000007 
000200 

000400 

0. 

.000038 

.oooou 

6«i«r«l  t«MttM«nr. 


...ponodt..    M,4ao 
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7-INCH  B.  L.  8IE6E   HOWITZERS^ 


Jacket  "So.  1, 
No.  4413. 


Marks,  ^ij{ 

Diameter,  ".564. 

Sectional  area,  .25  square  incb. 

Gauged  length,  3". 


Applied  loads. 

Slon^ati<m 
per  inch. 

Sncoesaiye 

elongation 

per  Inch. 

Permaii^t 
set. 

Successive 

I)erniRneiit 

set. 

Itomarks. 

Total. 

PerMoaxe 
Incn. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,060 

11,250 

11.500 

11,750 

12,000 

22,190 

Poundt.  . 
1,000 
5,000 
10,000 
20,000 
30,000 
.     35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
88,760 

Inch. 
0. 

.000133 
.000483 
.000600 
.001100 
.001267 
. 001467 
.001500 
.001567 
.002533 
.004167 
.006333 
.00^/833 
.009000 

Inch. 
0. 

.000133 
.000300 
.000367 
.000300 
.000167 
.000200 
.000033' 
.000067 
.000966 
.001634 
.  002166 
.001500 
.  001167 

Ineh. 

0. 
0. 

Ineh. 
0. 

Tnitiftl  load. 

Elasticlimit" 
Tensile  strength.     . 

0. 

0. 

1 

1 

■ 

1 

..^._-._,__.l 

1 

General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds.-.    88,760 

ElasUc  limit  per  sooare  inch  of  originaTsection do. . .    43, 000 

Elongation  per  inch  after  rnptnre inch..      .2300 

Elongation  per  inch  under  strain  at  elastic  limit • do...  .001567 

Reduction  in  diameter  at  point  of  rupture do. . .        .  184 

Kednction  in  area  after  rupture,  per  cent  of  original  section 54. 6 

Posi tion  of  rupture 1 "  from  the  net^k 

ChartMster  of  broken  surface silky 

Slongation  of  inch  sectioiia , , ".09,  ".17,  ".4a» 


7-INCH  B.  L.  SIEGE  HOWITZERS. 


So.  4410. 
Marks,  J,^',^ 
.^Diameter,  ".564. 
Sectional  area,  .25  aquare  incb. 
Gauged  length,  3". 


AppUtdhnd.. 

perSohT 

SlS^n* 

Mt. 

peraanent 
aet. 

RemKk.. 

^oM. 

"-oir 

'^-iS^'i" 

i.seo 

3,  wo 

s,ow 
iIkw 

tZTM 
3,000 

13.  wo 
18,  7» 

M,UO 

so,  000 

as 

48,000 

Is 

K.OOO 

as 

Tim*. 

;S 

.«I1333 

^ooissT 

.001700 
!  002133 

Inn*. 

!000333 

.oooam 

.O0O««T 
.OOOIM 

.000300 
ioocra 

0. 

»'"'■ 

iDitial  lowl. 

.OOODU 

.oooios 



lalle  strCDCth  par  uiurt  Inch  of  or 

-"-  "-tt  p«r«90«-  ■--'■ ■-■- 

pslwib  al 


re  Inch  of  orlgli 

o • ^tarrBplo™ 

lOimgMkiii  p«r  iDoh  iuid*r  tfratn  at  ebMUe  Itmit 

RednciHoii  Id  dlaBetsr  at  pnat  of  rnptan 

BedneUon  In  ana  tltar  rapture,  per  cent  of  orieiiul  u 
FwitfoD  of  raptarv 


of  inch  M 


..grthular;  duU  sUkT owtai 


uU  sUkT  oeattt 

'.33*.  ".ae-,  ".la 
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5-INCH   B.    L    STEEL   SIEGE   RIFLES. 


5-IHCH  B.  L.  STEEL  SIEGE  EIFLES. 
Specific  Gr a  vity  and  Habdnejss  op  Jacket  No.  4  and  Tube  No.7. 

[No  tension  tests  of  these  specimens.] 


Num- 
ber of 
rifle. 

Marks. 

Specific 
gravity. 

Hardness. 

16.48 
18.98 

7 

4 

5  R,  T  B  R,  M 

51t4J     RK4M 

7.8536 

7.8582 

TABULATION  OF  SPECIMfCNS  FROM  S-TXCH  B,  L.  STEEL  STEOE  BIFLES. 

[Stems  3  inches  long,  .564  inch  diameter.]    * 


No.  of 
test. 

Position  in  gnn. 

Location 
of  speci- 
mens. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

per 

square 

inch. 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appearance  of  fracture. 

4508 
4401 

4551 
4409 
4552 

Tube  No.  4 

Tube  No.  7 

Middle.. 
do  .... 

Pounds. 
46.000 
49,000 

48,000 
50,000 
40,000 

Pounds. 
86,520 
91, 120 

89,880 
91,560 
90.560 

Peret. 
22.3 
18.7 

11.3 
22.0 
17.3 

Per  ct. 
41.9 
30.6 

11.6 
41.9 
44.6 

Silky  serrated. 
Granular,  70  per  cent; 

silky  iierrated,  30  per 

cent. 
Granular,  dull  spot. 
SUk}'^  and  fine  granular. 
Silky. 

Tube  No.  10. . . 
Jacket  No.  3  . . 
Jacket  No.  7  . . 

.. .do  .... 

...  do  — 
...do.... 

T-INCH  B.  L  STEEL  SIEGE  HOWITZERS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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7-INCH   B.    L.    SIEGE    HOWITZEKS. 


31 


Tube  No.  3. 

No.  4504. 

Marks,  i^J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  -length,  3". 


Applied  loads. 

> 

Elongation 
per  incb. 

Snco<^8aivo 

elonjfation 

perinch. 

Pennanent 
set. 

SnccesaiTe 

permanent 

set. 

1 

Total. 

Per  aouaie 
incn. 

BemarksL              ! 

Poundt. 

250 

1,250 

2,500 

5.000 

7,500 

8.750 

10,000 

10,560 

t   10,750 

11.000 

U.250 

11.500 

11,750 

12.000 

12,250 

12.500 

12,750 

13.000 

13.250 

13. 500 

21,460 

Povndt. 

1.000 
5.000 
10.000 
20,000 
30.000 
35,000 
40.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
52.000 
53.000 
54,000 
85,840 

Ineh. 
0. 
.000100 
.000300 
.000667 
.001000 
.001167 
.001333 
.001400 
.001433 
.001500 
.001533  ' 
.001567 
.001633 
.001667 
.001700 
.002600 
.003200 
.006000 
.007067 
.008500 

Ineh. 

0. 

.000100 
.000200 
.000367 
.0003.33 
.000167 
.000166 
.000067 

'.000033 
.000067 
.000033 
.000034 
.000066 
.0000.34 
.000033 
.000900 
.000600 
.002800 
.001067 
.001433 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

j 

'     '"           1 

1  '  '  ',  " 

1 

General  eummary, 

Tenalle  strength  per  square  inch  of  original  section pounds . .    85, 840 

Blastio  limit  per  square  inch  of  original  section do . . .    49, 000 

JCIoDgati<m  per  inch  after  rupture inch . .      .  2167 

£llh)gation  per  inch  under  strain  at  elantio  limit do. . .  .  001700 

Bednction  in  diameter  at  point  of  rupture do .  '.\       .144 

Reduction  in  area  after  rupture,  per  cent  of  originid  section 44. 6 

Position  of  rupture 1".7  from  the  neck 

Character  of  broken  snrfaoe <iilky 

EloDgatloa  of  inch  sections '. ".12.  ".36*, 'M7 
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Tube  No.  5. 


No.  4507. 

Marks,  b^.»  j 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloD|2:ation 
per  iucli. 

Snoceesive 

elongation 

per  inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Remarks. 

Total. 

Poundt. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10.000 

10,500 

..   10.750 

11,000 

11.250 

11,500 

11, 750 

12,000 

12, 260 

12,500 

12, 750 

20,260 

Pers<inaro 
inch. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46, 000 
47,000 
48,000 
40, 000 
50,000 
51,000 
81,040 

Inch. 
0. 

.000067 
.  000 -367 
.000600 
.000083 
.001067 
.001267 
.001333 
.001307 
.001400 
.001433 
.001467 
.0016:13 
.007000 
.008667 
.010000 
. 010667 

Inch. 
0. 

.000067 
.000200 
.  000333 
.000333 
.000134 
.000200 
.000066 
.000034 
.000033 
.000033 
.000034 
.000166 
. 005367 
.001667 
.00i:}33 
.000667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastio  limit. 
Tensile  strength. 

.. 

0. 

0. 

« 

1 

1 

1 

• 

— y 

1 

General  0k miliary. 


Tensile  strength  per  square  inch  of  original  section ponnds. 

Elastic  limit  per  square  inch  of  original  section y do. . 

Elongation  per  Inch  after  rnpture inch . 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Reduction  in  diameter  at  point  of  rupture do.. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 2" .2  firom  neck 

Character  of  broken  surface ^ silkv 

Elongation  of  inch  sectionfl ".16,  ".43*,  ".15 


dl,040 

46.000 

.2467 

. 001467 

.184 

54.6 
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TUBB  No,  9, 

Iiro.4506. 


Marks,  J,?p  ? 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


AppliedkMda.      | 

perlnok. 

SnoMi^tre 
porinoh. 

PflcnuBuni 

M*. 

SaoooflciTS 

pemuneot 

■et. 

TotaL 

Per  Milan 

Founds, 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10,500 

10.750 

11.000 

11,250 

11,600 

1^760 

12,000 

12,260 

12.600 

21,  820 

Founds. 
1.000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
46.000 
48,000 
47,000 
48,000 
48,000 
60,000 
86^480 

Jim*. 
0. 

.000100 
.000900 

.000883 
.000907 
.001138 
.001388 
.001400 
.    .001488 
.001500 
.001587 
.001700 
.001900 
.002300 
.003067 
.004287 

8. 

.000108 
.000200 
.000888 
.000884 
.000186 
.000200 
.000067 
.000088 
.000087 
.000087 
.000138 
.000200 
.000400 
.000087 
.001800 

Inch. 
0. 
0. 

Inch. 

0. 

Initialload. 

•• 

ElMtio  limit. 
Tensile  strength. 

0. 

.000038 

.000038 

TemUeetrengthperMivAreinoliof  orixiDal  section pounds..   86,480 

Xlnsticltniitpersaaareinoboforiginarseetlon.*. do...    45,000 

Blongstion  per  ineh  after  rapture inoh..      .2030 

Xlongation per ineh under stnin at elsstio limit do...  .001587 

Bednetion  in  dismeterst  point  of  rapture do...       .144 

Bednetion  in  are*  after  rapture,  per  cent  of  originsl  section * 44.8 

Position  of  rapture l"ftamneok 

Character  of  orokfliftsnrfiMje silkr 

Xkmgattonofinohseotfons ^ 'M2,"J19,  "JCr 

H.E2:.161 3 
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Jacket  Ko.  1. 

ISo.  4413. 

Marks,  ^^^ 

Diameter/".564. 

Sectional  area,  .25  square  incb. 

Gauged  length,  3^'. 


Applied  loads. 

Elfmeatioii 
per  inch. 

SacceAsire 

elongation 

per  inoli. 

Permon^t 
set. 

SaccenHive 

pemiHnent 

set. 

ttemarks. 

TotaL 

PerMuare 
inon. 

Pounds. 

250 

1,360 

2,500 

5,000 

7,500 

8,750 

10.000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

22,190 

Pounds.  . 
1,000 
5,000 
10,000 
20,000 
30,000 
.     35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
88,760 

Inch. 
0. 

.000183 
.000433 
.000800 
.001100 
.001267 
.001467 
.001500 
.001567 
.002533 
.004167 
.006333 
.007833 
.009000 

Inch. 
0. 

.000133 
.000300 
.000367 
.000300 
.000167 
.000200 
.000033' 
.000067 
.000966 
.001634 
.002166 
.001500 
.001167 

Inch. 
0. 
0. 

Inch. 
0. 

Tnit.iaJ  load. 

Elastic  limit. 
Tensile  strength.     . 

0. 

0. 

1 

1 

1 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponndsr.    88,760 

Elastic  limit  per  souare  inch  of  original  section do...    43,000 

Elongation  per  inch  after  niptare inch..      .2300 

Elongation  per  inch  under  strain  at  elastic  limit .« ^ do...  .001567 

Keduction  in  diameter  at  point  of  rupture ^ do...       .184 

Keduction  in  area  after  mpture,  per  cent  of  original  section 54. 6 

Position  of  mpture 1 "  from  the  net'k 

ChartMter  of  broken  surface silky 

Slongation  of  inch  sections , , ".09,  ".17,  ".43* 
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No.  4410, 

Marks,  l^^\\ 

Diameter,  ''.564. 

'Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elon^tion 
per  inch. 

Sacoeeai^e 
eloncatron 
per  inch. 

Permanent 

set. 

Socoessire 

permanent 

set. 

Bemarka. 

Total. 

Pwtaoare 

Pounds. 

250 

1.250 

2,600 

5,000 

7,500 

10.000 

11,500 

11,760 

12,000 

12,260 

12,500 

12.750 

18,000 

18,250 

13,500 

13,750 

24,110 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,iK» 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
06,440 

IndL 
0. 

.000133 
.000333 
.000667 
.001000 
.001333 
.001600 
.001683 
.001667 
.001700 
.001767 
.001033 
.002133 
.002400 
.003200 
.003933 

Insh. 
0. 
.000133 

.oooaoo 

.000884 
.000333 
.000333 
.000267 
.000033 
.000034 
.000033 
.000067 
.000166 
.000200 
.000267 
.000800 
.000733 

Inch, 
0. 
0. 

Inch. 
0. 

TnitUlload. 

Elastic  limit. 
Tensile  strength. 

0. 

.000083 

.000033 

General  eummarif. 

Tensile  strength  per  square  inch  of  original  section pounds . .    06. 440 

Elaatic  limit  per  souare  inch  of  original  section do —    50, 000 

BloDgation  per  inch  after  mptnre inch . .      .  2067 

Elonipition  per  inch  under  strain  at  elastic  limit do...  .001767 

Rednotion  in  diameter  at  point  of  mptare do . . .        .114 

Bednctlon  in  area  after  rapture,  per  cent  of  original  section .  36.4 

Position  of  mptare 1".28  from  neck 

Chancter  of  hroken  sorfaoe gdbiular;  dull  silky  center 

XkmgalionofinBhseetiona ".23*,  ".26*,  ".13 
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Jaoeet  K o.  6. 

Ko.4403. 

Marts,  ^^/i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


% 

• 

Applied  loads. 

EloDffatfon 
permch. 

Successire 

eloneation 

perlQob. 

Fermaneiit 
set. 

SacoessiTe 

permanent 

•et. 

lleinarks. 

Total. 

Per  Bqaare 
incn. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,500 

11,750 

12,000 

12,250 

12,600 

12,760 

13,000 

13,250 

13,500 

28,210 

Pounds. 
1,000 
6,000 
10,000 
20.000 
80,000 
40,000 
46,000 
47,000 
48,000 
48,000 
60,000 
61,000 
62,000 
53,000 
64,000 
82,840 

Inch, 

A 
.000100 
.000267 
.000600 
.000083 
.001267 
.001600 
.001533 
.001667 
.001683 
.002233 
.002767 
.004388 
.007000 
.008600 

Inch. 
0. 
.000100 
.000167 
.000333 
.00a333 
.000334 
.000233 
.000033 
.000034 
.000066 
.000600 
.000634 
.001566 
.002667 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summarif. 

TensUe  stetmgth  per  square  Ineh  of  orieiDal  section pounds. .    92, 840 

Elastic  limit  per  sauare  inch  of  original  section do 49,000 

Elongation  perinea  aftermptare inch..      .2167 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001633 

Redaction  in  diameter  It  point  of  mptnre do...       .164 

liedncUon  in  area  after  rapture,  per  cent  of  original  section 49.7 

Position  of  mptnre « ".95  from  neck 

Character  of  broken  surface silkv 

Elongation  of  inch  aeotions ".37%  ".17,  ".11 


7-inch  b.  l.  siege  howitzers, 
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No.  4415. 
Marks,  i^5 

Diametor,  ^664. 

Sectional  area,  .2b  square  inch. 

Oauged  length,  3'^ 


Applied  loads. 

Elonffadon 
parmoh. 

Sncoeasire 

elongation 

perlnoh. 

aet. 

SnooaaalTe 

pennanent 

aet. 

Semarka. 

ToUL 

Periqiuure 
Saok. 

FtmndM, 

250 

1,250 

2,500 

6,000 

7.500 

10,600 

U,500 

11,750 

12,000 

12.250 

12.500 

12,750 

18,000 

18,260 

18,600 

18,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,250 

24,970 

PiMMUb. 

1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
.48.000 
40,000 
50,000 
51,000 
52,000 
68,000 
64,000 
65,000 
56,000 
07,000 
68,000 
60,000 
60.000 
61,000 
00,880 

JndL 
0. 
.000067 
.000267 
.000600 
.000088 
.001267 
.001467 
.001500 
.001567 
.001600 
.001688 
.001067 
.001700 
.001738 
.001767 
.001888 
.001000 
.002067 
.002688 
.006867 
.006267 
.006067 

0. 
.000067 

.000200 
.000333 
.000333 
.000384 
.000200 
.000033 
.000067 
.000038 
.000038 
.000084 
.000038 
.000038 
.000064 
.000066 
.000067 
.000167 
.000566 
.000734 
.001900 
.000700 

Inek, 

a 

0. 

Inch, 
0. 

Initialload. 

• 
m 

m 

EVwtic  limit. 
TeniiilA  atrength. 

0. 
0. 

r 

• 

General  summary, 

Teaalla  atrangth  per  aqnare  inch  of  original  aectifln .pomda..    00.880 

Slaatio Umit per aqnare inoh of originalaection .* do...    56,000 

IQongation  per  inon  after  roptore inoh..     .1867 

Saongation per  inch  nnder  atrain  at  elaatio  limit do...  .001900 

fiednetion  in  diameter  at  point  of  rapture do...       .134 

Bednotion  in  area  after  rapture,  per  cent  of  original  aection 4L9 

Poaitlonof  raptore ".  75  from  the  neck 

Chaiaetar  of  hroken  auriMe ailky,90  per  cent;  granular,  10  per  cent 

Elongation  of  Inehaectlona ".82*,  ".13, 'Ml 
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Jaobcet  No,  9, 

No.  4414. 

Marks,  btJo 
Diameter,  ''.664. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  3''. 


Apfplied  loada. 

Elongation 
per Inch. 

Sacceaeive 

elongation 

per  inch. 

Permanent 
aet. 

Sncoeaaire 

permanent 

aet. 

Remarka. 

Total. 

Per  square 
inon. 

Poundi. 
260 
1,250 
2,500 
5,000 
7,600 
10,000 
11,500 
11.75(i 
12,000 
12.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
16,750 
16,000 
25,440 

Poundi. 
1,000 
5,000 
10,000 
20.000 
90,000 
40.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
-     62,000- 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
68,000 
64,000 
101,760 

Inch. 
0. 
.000067 
.000267 
.000600 
.000967 
.001300 
.001500 
.001533 
.001567 
.001600 
.001633 
.001700 
.  001733 
.001767 
.001800 
.001883 
.001900 
.001933 
.001967 
.002033 
.0022:^ 
.003667 
.005000 
.005667 
.006700 

Inch. 
0. 
.000067 
.000200 
.000333 
.000967 
.000333 
.000200 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000038 
.000038 
.000067 
.000033 
.000034 
.000066 
.000200 
.001434 
.001388 
.000667 
.001033 

Jneh. 
0. 

Inch. 
0. 

Initial  load. 

Klastio  limit 
Tensile  strengtli. 

0. 
0. 

C^eniral  aummary. 


Tensile  strength  per  square  inch  of  orlffinal  section ponnds. 

Elastio  limit  per  sonare  inch  of  original  section do.. 

Klongation  per  inch  after  raptnre inch . 

Elongation  per  inch  under  strain  at  elastic  limit do . . 

Keduction  in  diameter  at  point  of  rupture do. . 

Beduotion  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture "  .70  from  the  neck 

Chflfacter  of  broken  surface granular,  an  irregularly  shaped  silky  spot  near  circumference 

XaongatioBof  Inch  sectiona ".10,  ".12,  ".14* 


101,760 

50.000 

.1200 

.002088 

.014 

15.0 
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7-nrCH  B.  L.  STEEL  SIBOE  HOWITZERS. 
Specipic  Gravity  and  Hardness  op  Tubes  and  Jaoxets. 

[No  topsion  tests  of  these  specimens.] 


Num- 
ber of 
how- 
itser. 

Harks. 

Speciilo 
gravity. 

Hardness. 

1 
3 

7H,T    BltiM 
7H.T    BRtH 
7H(T    BB)M 
7H,T    BR|1£ 
7H|J    BB«M 
7B:«J    BRgM 
7B«J    BB,1£ 
7H«J    BB,1£ 

7.8626 

7.8492 

7.8476 

7.8465 

7.8468 

7.8436 

7.851^ 

7.8437 

15.83 
17.17 
15.13 
"    17.62 
18.68 
24.26 
18.48 
18.88 

TABULATION  OF  SPECIMENS  FROM  J-INCR  B.  L.  STEEL  SIEGE  HOW- 

ITZEBS, 

[Stems  8  inches  long,  .564  inch  diameter.] 


No.  of 
test 

Position  in  gun. 

Location 
of  speci- 
mens. 

Klastio 

limit  per 

square 

inch. 

Tensile 
strength 

per 

square 

inch. 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appearance  of  fracture. 

4504 
4507 
4506 
4413 
4410 

4403 
4415 

4414 

TnbeNo.3 

Tube  No.  5 

InMlde . . 
...  do .... 

Pwmde. 
40,000 
46,000 
45,000 
43,000 
50,000 

49,000 
56,000 

fi0,000 

Pounds. 
85,840 
81,040 
86,480 
88,760 
96,440 

92,840 
99,880 

101,760 

Peret. 
21.7 
24.7 
20.3 
23.0 
20.7 

21.7 
18.7 

12.0 

Peret, 
44.6 
54.6 
44.6 
54.6 
36.4 

49.7 
4L9 

15.0 

Silkv. 

Do. 

Do. 

Do. 
Granular,  dull   silky 

center. 
Silky. 

Silky,  90    per    cent; 
granular,  10  per  cent. 
Granular,  silky  spot. 

Tube  No.  9 

• . .do  • .  • . 

Jacket  No.  1.. 
. . .  -do V  . . 

iWcket  No.  6 . . 
Jacket  No.  8.  . 

Jacket  No.  0.. 

...do .... 
...do .... 

...do .... 
. .  .do  . . . . 

Outside. 

•  A 


8-INCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS, 

AND 

SPECIFIC  GRAVITY  AND  HARDNESS  OP  STEEL  HOOPS. 
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Marks,  »^  J 

Diameter,  * '.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Tube  No.  2. 
No.  4319. 


Applied  kMMU. 

Slanntlon 
perlncli. 

So4X)eMiye 

set. 

Snoceuive 
permaDent 

Remarka. 

Total. 

PerMiutt« 
inoA. 

elonntion 
perlnoh. 

250 

1,250 

2,500 

5,000 

7,500 

0,750 

10,000 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,25<r 

23,530 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40.000 
04,120 

0. 

.000100 
.000207 
.000683 
.000867 
.001133 
.001367 
.001433 
.001467 
.001583 
.001007 
.001867 
.002400 
.003000 
.003638 

0. 

.000100 
.000167 
.000106 
.000834 
.000166 
.000234 
.000066 
.000034 
.000066 
.000134 

*.  000200 
.000533 
.000600 
.000688 

0. 
0. 

0. 

Initial  load. 

Elastic  limit 
ToBsile  strength. 

0. 

.000033 

.000033 

- 

General  iummary. 


Tensile  strength  per  aqnare  inch  of  orlcinal  a«ctioin pounds. 

Elastic  limit  pjBT  sqnare  inch  of  ociginu  section do.. 

Elongation  per  incK  aftermptore inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Bednotion  in  diameter  at  point  of  roptare do.. 

Kednctibon  in  area  after  ruptore,  per  cent  of  original  section 36.4 

Poaition  of  mptore 1".23  from  the  neck 

Character  of  broken  sorfiftoe sllkyi  80  per  cent;  one  side  fine  granular,  20  per  cent 

Xbngstiottoflnohseotiona ''.08,  ".21%  ".23* 


04,120 

44,000 

.1767 

001533 

.114 
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8-INOH  STEEL  B.  L.   BIFLEa 


Ko.  901. 


Marks,  B^^^S 

Length,  6/^ 

Diameter,  l'M28. 

Sectional  area,  1  square  inolL 

Gauged  length,  3^^ 


Applied  loads. 

Compres- 

Bionper 

iacn. 

SnooeasiTe 

oompree- 

sionper 

incb. 

Permanent 

set. 

Snocesalve 

pennanent 

aet. 

Bemarka. 

Total. 

Per  square 
incn. 

Poundt, 
1,000 
6,000 
10,000 
16,000 
30,000 
3ft,  000 
80,000 
86,000 
40,000 
41,000 
43,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
54,000 
56,000 
58,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 

108,700 

Poundi, 
1,000 
6,000 
10,000 
16.000 
20,000 
26,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
64,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
108,700 

Inch.  X 
0. 

.000067 
.000300 
.000667 
.000600 
.000667 
.000688 
.OOUOO 
.001200 
.001367 
.001800 
.001888 
.001367 
.001400 
.001488 
.601600 
.002167 
.002638 
.003038 
.003700 
.004033 
.005667 
.007100 
.008367 
.010200 
.0U367 
.018200 
.014300 
.015988 
.017567 

Inch. 
0. 
.000007 
.000188 
.000167 
.000U8 
.000167 
.000166 
'    .000167 
.000200 
.000067 
.000038 
.000088 
.000034 
.000083 
.000088 
.000167 
.000567 
.000366 
.000500 
.000667 
.OOOS^i 
.001634 
.OOl^S 
.001267 
.001838 
.001167 
.001838 
.001100 
.001633 
.001684 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elaatin  limit. 

Ultimate  atrength. 

.0U0083 

t 000033 

.000033 

0. 

• 

1 

•«••«••••• 

Failed  by  triple  flexure. 


8-INCH   STEEL   B.   L.    BIFLES. 
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Ko.  4320. 

Marks,  i^.i 

Diameter,  ".664. 

Sectional  area,  J25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elongation 
per  inch. 

Sacce8siT« 

elonsation 

perlnch. 

Permaoent 
eet. 

SuoceMive 

permaneat 

set 

Bemarka. 

Total. 

Per  square 
incn. 

Pcundt. 

260 

1,250 

2,600 

5,000 

7,500 

8,750 

10,000 

10,500 

10,760 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

20,980 

PoufMb. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 

83,020 

Inch, 
0. 

.000067 
.000233 
.000600 
.000083 
.001100 
.001267 
.001338 
.001867 
.001400 
.004667 
.006000 
.007833 
.008033 
.008667 

Inch, 
0. 

.000067 
.000166 
.000367 
.000333 
.000167 
.000167 
.000066 
.000034 
.000033 
.003267 
.001333 
.001333 
.000700 
.000634 

Inch. 
0. 
0. 

Inch. 

Iiiitialload. 

^astio  limit. 
Tensile  strength. 

0. 

0. 

• 

Gtneral  summary, 

Tenafle  strength  per  square  inch  of  orieinal  section pounds. .    83, 920 

Elastic  Umit  per  square  inch  of  originu  section do...    44,000 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Ked nction  in  diameter  at  point  of  rupture do. . .       .164 

Keductkn  in  area  after  rupture,  per  cent  of  original  section —       49. 7 

Position  of  rupture .-. ' 1".  70  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".12,  ".89*,  y,U 

Tube  ISo.  6. 

No.  893. 

Marks,  J  Ij^^ 

Length,  5''. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Comproa 

•loBper 

Inch. 

SaooesslTe 

eompree- 

sionper 

inch. 

PeKnument 
set. 

SuooesaiTe 

permaoent 

aet. 

Bemarka. 

TotaL 

Per  square 
incn. 

Founds, 

600 

2,500 

6,000 

7,500 

10,000 

12,500 

15.000 

17,600 

20,000 

22,600 

23,000 

23,500 

24,000 

^,^ 

42,790 

PoiMMb. 

1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
N85,580 

.000100 
.006200 
.000300 

.000467 
.000600 

.000767 
.000067 
.OOUOO 
.001288 
.001488 
.008400 
.008400 
.004000 
.004738 

8l 

.600100 
.000100 
.000100 
.000167 
.000188 
.000167 
.000200 
.000188 
.000188 
.000200 
.000907 
.001000 
.000600 
.000738 

a 

Inch. 

a 

Tnitialload. 

EUaaticlimit. 
Ultimate  strength. 

a 

0. 

1 

.*•••• ...... 

Failed  by  triple  flexure. 
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8-INCH   STEEL   B.   L.   RIFLE8. 


TUBB  No.  6. 


No.  905. 


Marks,  J  ?j^^ 

Length,  5". 
Diameter,  l'M28. 
Sectional  area,  1  square  incK 
Gauged  length,  4J'. 


Applied  loads. 

sionper 
incn. 

Successive 
compres- 
sion per 
incn. 

Pennanent 

Sncoessive 

pennanent 

set. 

Bemarks. 

ToUl. 

Per  Mnare 
incn. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
13,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
107,800 

Ptnmdt. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
107,800 

Inch. 
0. 

.000075 
.000200 
.000325 
.000475 
.000575 
.000700 
.000850 
.001000 
.001075 
.001125 
.001150 
.001175 
.001200 
.001225 
.001275 
.001500 
.002550 
.003050 
.004250 
.005625 
.006060 
.008375 
.000700 
.010050 
.012500 
.014000 
.015675 
.017425 

Inch, 
0. 

.000076 

.000125 

.000125 

.000150 

.000100 

.000125 

.000150 

.000150 

.000075 

.000060 

.000025 

.000025 

.000025 

.000025. 

.000050 

.000225 

.001050 

.000500 

.001200 

.001375 

.001325 

.001425 

.001825 

.001250 

.001550 

.001500 

.001675 

.001750 

Inch, 
0. 

IneK. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

0. 
0. 
.000025 

0. 

.000025 

.001875 

.001860 

. 

« 

.007375 

.006000 

.014675 

.007300 

Failed  by  triple  flexure. 


J 


j^tim^t 


mm 
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Tube  No.  7. 


No.  4313. 
Marks,  If; 2 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


V 

Applied  loads. 

ISkmznUxm 
per  mch. 

SocoMsiTe 
•longatioii 
per  Inch. 

Permanent 
set. 

SoocessiTe 

permanent 

set. 

Remarks. 

Total. 

PersqnATD 
Inoh. 

250 

1,250 

2,500 

5,000 

7,600 

8,750 

10,000 

10.500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

22,920 

P&undt. 

1,000 
5,000 
10.000 
20.000 
30.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000  . 
46,000 
47,000 
48,000 
49,000 
50,000 
'      51,000 
52,000 
53,000 
54.000 
55,000 
91,680 

Inch. 
0. 

.000100 
.000267 
.000600 
.000933 
.001100 
.001300 
.001367 
.001400 
.001433 
.001467 
: 001533 
.001567 
.001633 
.001700 
.001733 
.000667 
.010600 
.010800 
.011833 
.012600 

Inch. 
0. 

000100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000167 
.000333 

>>..«*...■•• 

.000333 
.000267 
.000200 
.000067 
.000033 
.000033 
.00003-1 
.  000066 
.000034 
.000066 
.000067 
.000033 
.007934 
.000033 
.000200 
.001033 
.000767 

............ 

0. 

0. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  orifllnal  section ponnds. .    91, 680 

Slastic  limit  per  square  inoh  of  originaisection do. . .    50, 000 

£longaMon  per  incn  after  raptors inch . .      .  2033 

Klongation  per  inch  under  strain  at  elastic  limit do...  .001788 

Reduction  in  diameter  at  point  of  rupture do...       .084 

Kednction  in  area  after  rupture,  per  cent  of  original  section 27.6. 

Position  of  rupture l".9from  the  neck 

Character  of  broken  surface silky,  40  per  cent;  granular,  60  per  cent 

Xlasgatioa  of  iQch  sections "47,  "30% 'M4 
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8-INCH   STEEL  B.   L.   RIFLES. 
^0.  897. 


Marks,  |§j^2 
Length,  5". 

Diameter,  r'.0a92. 

Sectional  area,  .80  square  inch. 

Ganged  length,  3'^ 


Applied  loftdB. 

Compres- 

aionper 

incn. 

Snoeessire 

oomprM- 

•Ion  per 

incA. 

Permanent 
set. 

SncoessiTe 
permanent 

set. 

Remarks. 

•     TotaL 

Persqiure 
inoh. 

Pound*, 

800 

4,000 

8,000 

12,000 

16,000 

lio.ooo 

24,000 
28,000 
32,000 
86,000 
36,800 
37,600 
38,400 
88,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44.000 
77,320 

P(nmd$, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51.000 
62,000 
63,000 
54,000 
55,000 
96,650 

Ineh, 
0. 

.000067 
.000233 
.  .000367 
.000533 
.000700 
.000833 
.000967 
.001133 
.001833 
.001367 
.001400 
.001433 
.007767 
.008100 
.008500 
.009000 
.009667 
.010333 
.011000 

Inch. 
0. 

.000067 
.000166 
.000134 
.000166 
.000167 
.000138 
.000134 
.000166 
.000200 
.000034 
.000033 
.000033 
•006334 
.000333 
.000100 
.000500 
.000667 
.000666 
.000667 

Inch. 

IfiA. 
0. 

Initial  load. 
Efaetic  limit 

m 

Ultimate  strength. 

0. 

0. 

Failed  by  triple  flexure. 


8-INCH   STEEL   B.   L.    EIFLES. 
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Ko.  4314. 

Markfi,  i|^^^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

ZaonKation 
permch.. 

Snoceasive 

eloogatioti 

perlnch. 

Pennaaent 
set.     ■ 

SncceBsire 

permanent 

set. 

Bemarks. 

f  Total. 

Per  sonare 
iucn. 

PoundM, 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

21,800 

PqwmIm, 
1.000 
5,000 
10,000 
20,000 
30,000 
36,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
87,560 

Inch. 
0.    ^ 
.000133 
.000333 
.000667 
.001000 
.001167 
.001333 
.001400 
.001433 
.001500 
.001538 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001800 
.018333 
.014200 
.014933 
.015883 
.016833 

0. 

.000133 
.000200 
.000334 
.000^ 
.000167 
.000166 
.000067 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033, 
.00003f 
.000067 
.011533 
.000867 
.000733 
.000900 
.001000 

IntHi. 
0. 
0. 

IncK 
0. 

Initial  load. 

Elastic  limit. 
Tenaile  Btrengtb. 

0. 

0. 

-  -  -  - 

1 

7 

' 

1 

1 

..,,.. 1 

1            .     ... 

1 

1 

1 

1 '  — 

G-eneral  summary. 

Tensile  stieugtli  per  square  incb  of  original  section pounds. .    87, 560 

Elabtio  limit  per  square  inch  of  oritrinal  section do. . .    52,  COO 

Elongation  per  inon  after  rupture inch. .      .  2233 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Beduction  in  diameter  at  point  of  rupture do. . .        .124 

Kednetion  in  area  after  rupture,  per  cent  of  origlual  section i^ 39. 2 

Position  of  rupture .,. 1  ".15  from  the  neck 

Charaoter  of  broken  surface silky 

Elongation  of  inch  sections ".27*,  ".34",  ".16 

H.  Ex.  161 4 
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8-INCH    STEEL   B.   L.   RIFLES. 


TbBE  No.  8. 

Ko.  4282,. 
Marks,  1 5;  T 

Diameter,  ",564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
permoh. 

Snoclpftsive 

elongation 

per  inch. 

Permanent 
set. 

SucxSensive 

pennanent 

set. 

Remarks. 

Tot4U. 

PerMoare 
incn. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10,500 

10,750 

11,000 

11,250 

11.500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,750 

14,250 

14,750 

15,260 

15,750 

16,260 

24,810 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43^000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
62,000 
53,000 
64,000 
55,000 
67,000 
59,000 
61,000 
63,000 
65,000 
99,240 

Inch. 
0. 

.000067 
.000267 
.000600 
.000967 
.001133 
.001300 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.003500 
.005333 
.006400 
.007667 
.00R8:t3 
.010238 
.012000 
.013607 

Inch."- 
0. 
.000067 
.000200 
.000338 
.000367 
.000166 
.000167 
.000100 
.000033 
.000034 
.000033 
.000033 
.000034 
.000083 
.000033 
.000084 
.000033 
.000033  ' 
.001767 
.001833 
.001067 
.001267 
.001166 
.001400 
.001767 
.001667 

Indi* 
0. 
0. 

Jneh. 
0 

Initial  load. 



0. 

0. 

^ 

::::::::::::i:::::::::::: 

1  .    .  . 

1 

^ 1 

^     1 

' 

\ 

. 

Elastic  limit. 

. 

• 

Tensile  stren^h. 

General  summary. 

Ten sile  strengtli  per  square  inch  of  origin al  section pounds . .    99, 240 

Elastic  limit  per  so  uare  inch  of  original  section do. . .    52, 000 

Elongation  i>or  inch  after  rupture inch. .      .  1667" 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0017S3 

It«Mduction  in  diamet«!r  at  point  of  ruptnro do. . .        .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36. 4 

Position  of  rupture 1".15  from  thoneck 

Character  of  broken  surface , ailky,  slightly  granular 

Elongation  of  inch  seotioiia ",26%  ^M,  ".09 


Marks,  JSk 


8-INCH   STEEL   B.   L.   BIFLES. 
No.  898. 
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'7    JD   X«  .BL 

Length,  b". 

Diameter,  ".708. 

Sectional  ar^,  .50  sqaare  inch. 

Ganged  length  3'^ 


Applied  loadA. 

Compre*- 

•ioQ  jper 

inch! 

Saooeseire 

oonprM- 

BionptT 

incn. 

Permanent 

•et. 

SnooeesiTe 

permanent 

set. 

Kemarka. 

Totftl. 

Per  Miiare 
Incn. 

900 
21500 

5.000 

7,500 
10,000 
12.500 
15,000 
17.500 
30,000 
22,500 
28,000 
23^000 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
20^500 
80,000 
45,270 

1,000 
5,000 
10,000 
15^000 
20.000 
20,000 
30,000  . 
35.000 
40,000 
45,000 
40,000 
47,000 
48.000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
00,540 

0. 

.000067 
.000233 
.000400 
.000033 
.000700 
.000607 
.001000 
.001167 
.001333 
.001367 
.001433 
.001500 
.001588 
.001600 
.001667 
.003000 
.008667 
.004288 
.004700 
.005800 
.005800 
.0061100 
.007000 
.007667 

Indh, 
0. 
.000067 
.000166 
.000167 
.000133 
.000167 
.000167 
.000132 
.000167 
.000166 
.000034 
.000066 
.000067 
.000033 
.000067 
.000067 
.001338 
.000667 
.000666 
.000467 
.000600 
.000500 
.000600 
.000600 
.000667 

Inch, 
0. 

Inch, 
0. 

Initial  load. ' 

• 

Klaatio  limit. 

Ultimate  strength. 

• 

■ 

0. 

0. 

• 

. .  .\ 

. 

Failed  by  triple  flexture. 
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S-INCH  STEEL  B.   L.   BIFLES. 
No.  4281. 


Marks,  35  tJm 
Diameter,  ''.564. 
SectioI]al^^lrea,  .25  square  inch. 
•Gauged  length*,  3''. 


Applied  loads. 

Elongation 
per  inch. 

SaocesHive 

eloneation 

per  inch. 

Tennanent 
set. 

Sacoesaive 

permanent 

set. 

Bemarka. 

Totd. 

Per  sauare 
inoh. 

Poundt, 
250 
1,250 
2,500 
5,000 
7.600 
8,760 
10,000 
10,500 
10,750 
11,000 
11,260 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,760 
14,000 
14,250 
14,600 
15,000 
15,500 
16,000 
16,500 
17,000 
22,720 

PoundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
86,000 
40,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50;000 
51,000 
62,000 
^,000 
54,000 
66.000 
66,000 
67,006 
58,000 
60,000 
62,000 
64,000 
66,000 
68,0dlb 
90,880 

Inch. 
0. 

.000067 
.000233 
.000667 
.000900 
.001067 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001667 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.014000 
.014667 
.015100 
.017500 
.019600 
.021500 
.024167 
.026600 

Inch, 
0. 
.000067 
.000166 
.000334 
.000333 
.000167 
.000200 
.000033 
.000083 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000066 
.000034 
.000033 
.000083 
.000084 
.000033 
.012200 
.000667 
.000733 
.002100 
.002000 
.002000 
.002667 
.(K)2333 

Inch, 
0. 
0. 

Iruih. 
0.' 

Tnftlalload. 

Elastic  limit. 
Tensile  atrength. 

0. 

J. 

m                          •  •  •  «  »     ^ 

OeMTol  summary. 

Tenalle  strength  per  sqnare  inch  of  original  section pounds..    90,880 

Elastic  limit  per  souare  inch  of  original  section  do. . .    55,  OOO 

Elongation  per  inch  after  rupture inch..      .1933 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001800 

Kednction  in  diameter  at  point  of  rupture do . . .       .  184 

Keduction  in  area  after  rupture,  per  cent  of  original  section 41.  0 

Position  of  rupture r'.7  fh>m  the  neck 

Character  of  hroken  surface silky 

Elongation  of  inch  sections " 02.  ".33*,  "M 


■nr- 


8-INCH   STEEL   B.   L.    RIfLES.. 
TUBB  No.  9. 
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No.  906. 


Marks,  ^^^  • 

Length,  6'^ 
Diameter,  l'M28. 
Sectional  area,  1  square  inch. 
Ganged  lengtii,  4''. 


Applied  k>t%dfl. 

Compres- 

alonper 

Incn. 

Svcoeulve 

compres* 

Bioii  per 

Inch. 

Permanent 

aet. 

SnooesalTe 

permanent 

set. 

Remarks. 

Total. 

Per  sqiiaqa 
Inoh. 

Pound$. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50.000 
52,000 
54.t)00 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 

106,600 

Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50.000 
52,000 
64.000 
56.000 
58.000 
60,000 
62.000 
64.000 
66.000 
68.000 
70,000 
105,600 

Inch. 
0, 

.000075 
.000175 
.000275 
.000425 
.000575    . 
.000725 
.000875 
.001050 
.001100 
.001125 
.001175 
.001200 
.001250 
.001325 
.  001376 
.002625 
.003875 
.004675 
.005875 
.007250 
.008725 
.010150 
.011750 
.012750 
.014500 
.  016125 
.017750 

.019175 

t 

Inch. 
0. 

.000075 
.000100 
.000100 
.0001.50 
.000150 
.000150 
.000150 
.000175 
.000050 
.000025 
.000050 
.000025 
.000050 
.000075 
.000050 
. 0U1250 
.001250 
.000800 
.001200 

.ooi:i75 

.  001475 
. 001425 
.00164M) 
.001000 
. 001750 
.  001625 
.001625 
.001425 

Iruh. 
0. 

Inch. 

0. 

Initial  load. 

Elaatic  limit. 

• 

Ultimate  strength. 

V 

............ 

0. 

.oo;{ooo 

.003000 

.009550 

.006550 

............ 

.016625 

.007075 

Failed  by  triple  flexnre. 
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8-IN»H   STEEL   B.  L.  RIFLES. 


Tube  No.  11. 


No.  4355. 

Marks,  |5;t ^ 

Diameter,  ''.564. 

Section  al  are&  .25  square  incli. 

Gauged  leugth,  3". 


Applied  loads. 

1 
Eloneataon 
per  inch. 

Sacceesive 

Permanent 

Suooeaaive 

permanent 

aet. 

Bemarka. 

Total. 

Per  aquare 
inch. 

eLoneation 
per  inch. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11.250 

^  11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

22,270 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000. 
43, 006 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
80,080 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.  001133 
.001333 
.001400 
.001433 
.001533 
.001600 
.001633 
.004933 
.006767 
.007333 
.008267 
.008933 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000160 
.000200 
.000067 
.000033 
.000100 
.000067 
.000033 
.003300 
.001834 
.0<K)S66 
.000934 
.000666 

Inch. 
0. 
0. 

Inch. 
0. 

IniUol  load. 

lOastic  limit 
Tenaile  strength. 

0. 

0. 

.^.. ........ 

General  summary. 


89.080 

40,()OO 

.1600 

.001633 

.074 


Tensile  strength  per  square  inch  of  original  section poonds.. 

Elastic  limit  per  sqaare  inch  of  original  section do . . . 

Elongation  per  inch  after  rupture inoh.. 

ElougStion  per  inch  nnder  strain  at  elastic  limit do... 

Keduction  in  diameter  at  point  of  rupture do. . . 

KeducUon  in  an^a  after  rupture,  per  cent  of  original  section 24.6 

Position  of  rupture ".95  ttom  the  neck. 

Character  of  broken  surface granular,  dull  serrated  spot  at  the  circumference;  opened  cracks  in 

the  cylindrical  surface  of  stem  in  vicinity  of  rupture. 
Elongation  of  inch  sections 'MO,  'MS,  ".23* 


8-IKCH   STEEL  B.   L.   UIFLEIS. 
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Ifo.  4377. 

Marks,  |^;5 

Diameter,  ''.665. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Elonffatlon 
per  mch. 

SucoesBlve 

eloneatlon 

per  Inch. 

Permanent 
set. 

Suocessive 

permanent 

set. 

Bemarks. 

Total. 

Peraanare 
inon. 

Poundi, 

250 

1.250 

2,600 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750- 

ll.OOO 

11,250 

11.500 

ll,75<t 

12.000 

12,250 

12.500 

12,750 

21,960 

Potmdt. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
'    42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
87.720 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
. 001167 
.001333 
.001400 
.001433 
.001467 
.001533 
.001600 
.006000 
.008300 
.000000 
.009033 
.010567 

Inch, 
0. 

.000100 
.000233 
.0O03B4 
.000333 
.000167 
.000166 
.000067 
.000033 
.000034 
.000066 
.000067 
.001400 
.002300 
.000700 
.000033 
.000634 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

•> 
Elastic  limit. 

Tensile  strength. 

0. 

o.# 

•   ••«■••  ^m  •  «  - 

* 

General  summary, 

Tensile  strength  i>er  square  inch  of  original  section pounds . .    87, 720 

ElaAlc  limit  per  sauare  inch  of  original  section do . . .    46,  OOO 

Elongation  per  inon  after  ruptnre inch . .      .  1607 

Elongation  per  inch  under  strain  at  elaatic  limit du...  .001600 

Reduction  in  diameter  at  point  of  ruptnre do...        .  085 

Reduction  in  area  after  rupture,  per  cent,  of  original  nection 27. 6 

Position  of  rupture : ".4  Prom  the  neck 

Character  of  broken  surface silky,  serrated,  50  per  cent;  granular,  50  per  cent;  opened  a  crack  in 

the  stem  ".6  fW>m  place  of  rupture. 
Elongation  of  inch  sections ".24*.  ".14,  ".13 
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8-INCH   8TEFX    B.   L.   RIFLES. 


\ 


Ko.  914, 


8R„T 


Marks,  ^^ 
Length,  4".975. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  4". 


Applied  loads. 

Compres- 

alonper 

luob« 

SucceaalTe 

conipreR- 

Hion  per 

iucb. 

Permanent 
set. 

Snccessive 

permanent 

set. 

* 

Remarks. 

Total. 

Per  so  nare 
inch. 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
4L000 
4^000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50. 000 
52, 000 
54,000 
56,000 
58,000 
60,000 
95,180 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
52, 0()0 
54.000 
56.(HJ0 
58,000 
60,000 
95.180 

IneK 
0. 
.000050 
.000175 

.ooo:h)o 

.000425 
.000550 
.000725 
.000925 
.001125 
.001175 
.001200 
.001225 
.001275 
.002750 
.007300 
.007925 
.008600 
.009200 
.009925 
.011425 
.  013075 
.014500 
.  016100 
.018000 

Inch. 
0. 

.000050 
.9)0125 
.000125 
.000125 
.000125 
.000175 
.000200^ 
.000200 
.000050 
.000(K>5 
.000025 
.000050 
.001475 
.004550 
.  0<M)625 
.000675 
.000600 
.00l»725    . 
.  OOl.'HM) 
.0Ultt50 
.  (X)1425 
.001600 
.001900 

^  Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 
Ultimate  strength. 

\ 

.000050 

.000050 

.000050 

0. 

.  008125 

.008075 

• 

..* 

.015825 

.007700 

Failed  by  triple  flexure. 


i*. 


8-mCH   STEEL   B.   L.   KIPLES. 
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^O.  926. 


Marks,  |^^^ 

Length,  5". 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Ganged  length,  4''. 


Applied  loads. 

Compres- 
sion per 
incn. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

SnocessiTe 

permanent 

set. 

Bemarks. 

TotoL 

Per  square 
incn. 

Pmmda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85.000 
40,000 
41,060 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 
612,000 
64,000 
66,000 
68,000 
70,000 
92,100 

PoundM. 
1,000 
5,000 

io,ooa 

15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
92,100 

Inch. 
0. 

.000100 
.000250 
.000425 
.000600 
.000775 
.000950 
.001125 
.001300 
.001350  i 
.004875 
.006925 
.007425 
.007925 
.008675 
.010425 
.011875 
.013450 
.014050 
.016725 
.018800 
.020150 
.022276 

.Qtmm 

.026750 
.028700 
.031150 

Inch, 
0. 
.000100 
.000150 
.000175 
.000175 
.000175 
.000175 
.000175 
.000175 
.000050 
.  003525 
.002050 
.000500 
.000500 
.000750 
.001750 
.001450 
.  001575 
.001500 
.001775 
.002075 
.001350 
.002125 
.002100 
.002375 
.001950 
.002450 

Inch, 
0. 

Inch, 
0. 

Initiollosd. 
Elastic  limit. 

Ultimate  strength.^ 

/ 

0. 

0.  . 

^ 

■"•""•*'■•■• 

- 

Failed  by  triple  flexure. 
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No.  43S3. 


Marks,  i%«S. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


•    Applied  loads. 

KloDication 
per  inch. 

SocneaaiTe 

elongation 

per  Inch. 

Permanent 
'    set. 

Sncceaaive 

permanent 

aet. 

Remarka. 

Total. 

Per  ■qnare 
incn. 

Pounds, 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10.500 

10,750 

U,000 

11,250 

11,500  . 

11.750 

12,000 

12,250 

12,500 

12,750 
13,000 
13,250 
13,500 
13,750 
21,400 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 

50,000  ; 

51,000 
52,000 
53,000 
54,000 
55,000 
85,960 

Inch, 
0. 

.000100 
.000300 
.000633 
.000000 
.001100 
.001300 
.001333 
.001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.012667 
.013667 
.014338 
.015267 
.016333 
.017233 

Inek. 
0. 

.000100 
.000200 
.000333 
.000267 
.000200 
.000200 
.000033 
.000034 
.000033 
s     .000033 
.000067 
.000033 
.000034 
.000033 

.oooart 

.011034 
.001000 
.000666 
•.000934 
.001066 
.000900 

Indt. 
0. 

Inch. 
0. 

Initial  kwd. 

Elaatlo  limit. 
Load  fell. 

Tenaile  atrength. 

..^... ...... 

4 

■  .^■. ....... 

General  summary. 

Tensile  strength  per  aqnare  inch  of  original  aection pounds . .    85, 060 

Elantfc  limit  per  sauare  inch  of  original  sectiou do . . .    5U,  000 

Elongation  per  inoii  after  rupture « inch . .      .2533' 

Elongation  per  inch  under  strain  at  elastic  limit do. .  .  001633 

Kedaction  in  diameter  at  point  of  rupture do..       .  154 

Keduction  in  area  After  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture 1".6  from  the  neck 

Character  of  broken  surface « silky 

Elongation  of  inch  aectiona 'M5,  ".89*,  "Ja 


8-INCH   STEEL   B.    L.   RIFL£d. 
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Marks,  i^;  J 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  lengthy  3". 


AppUed  loftda. 

Elon/niion 
per  Inch. 

Saoc«MiTe 

elonffation 

perlnch. 

Permanent 
set. 

Sncoeasive 

permanent 

set. 

Bemarka. 

Total. 

PerMUttre 
incn. 

PmwmU. 

250 

1.250 

2,600 

5,000 

7.500 

8,750 

16,000 

10,500 

10.760 

11.000 

11,260 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

22,860 

Potmdf. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
68,000 
54,000 
89,440 

Inch, 

0. 

.000100 
.000300 
.000638 
.000967 
.001100 
.001300 
.001367 
.001400 
.001467 
.001500 
.001567 
.001600 
.001667 
.001700 
.006000 
.009600 
.010833 

..011338 
.011933 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000133 
.000200 
.000007 
.000033 
.000067 
.000033- 
.000067 
.000033 
.000067 
.000033 
.004300 
.003600 
.000733 
.001000 
.000600 

Ittek, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

• 

Elaatic  limit. 
Tennile  strength. 

0. 

0. 

**.... mm . « « • 

! 

- 

General  eummary, 

Teniifle  strength  per  square  inch  of  original  section ponmla..  89,440 

Elastic  Umit  per  souare  inch  of  originu  section... do...  49,000 

£h>ngation  per  incn  after  mptnre^ inch..    .2000 

Elongation  per  inch  under  strain  at  elastic  limit do ... .  001700 

It^action  in  diameter  at  point  of  rupture do. . .      .  144 

Reduction  in  area  after  rupture,  per  cent  of  original  section p..      44.0 

Position  of  rupture ".55fr6m  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sMtiona ".36%  ".12,  'M2 


•  ? 


GO 


8-INCH   STEEL    B.    L.   RIFLES, 


No.  4375. 

Marks,  L^;  5 

Diameter,  ^'.565. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3*'. 


Appli< 
TotaL 

3d  loads. 

Per  square 
iucn. 

Elonsatinfii 
^periDch. 

Soocessive 

eloni^ation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

PauTidM. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10, 7M 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

18,000 

13,250 

22,640 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
90,560 

Inch. 
0. 

.000100 
.000300 
.000633 
.000933 
-.001007 
.001300 
. 001307 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.003333 
.005383 
.006667 
.007633 
,    .008367 

Inch, 
0 

.000100 
.000200 
.000fi33 
.000300 
.000164 
.000233 
.000067 
.000038 
.000033 
.000067 
.000067 
.000033 
.000033 
.001700 
.002000 
.001334 
.000066 
.000734 

Inek. 
0. 
0. 

Jnek. 
0. 

Initial  load. 

• 

ElasticUmit. 
Tensile  strength. 

0. 

0. 

1 

_ 

::::::::::::i:::::::::::: 

i 

General  summary. 

TcnHile  strength  per  square  inch  of  original  section pounds. .  90, 660 

Klastic  limit  per  souare  inch  ol*  originaTsection do. . .  46, 000 

£lou;;ation  per  inch  alter  rupture inch. .  0. 1600 

Kluugation  per  inch  under  strain  at  elastic  limit do. . .  001633 

Keduction  in  diameter  at  point  of  rupture do. . .      .  075 

Reduction  in  area  after  rupture,  per  cent  of  original  sectiou 24.6 

Position  of  rupture 1".  5  ftpom  the  neek 

Characteriof  broken  surface silky,  oblique,  50  per  cent;  granular,  50  per  cent 

Elongation  of  inch  sections 'Ul,  ".26*,  'MS 
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No.  4376. 

Marks,  Jj^i'^^S 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Eloneation 
permcli. 

Sncoemive 

elonffatioii 

per  inch. 

Permanent 

Sncoessive 

permanent 

set. 

Kemarka. 

Total. 

PerMiuure 
inch. 

Founds. 

250 

1,250 

%2,500 

6,000 

7,600 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000- 

21,590 

Pottnds. 
1,000 
6,000 
10,000 
20,000 
30,000 
86,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
86,360 

0. 

.000133 
..000300 
.000633 
.000967 
.001167 
.001300 
.001367 
.001433 
.001500 
.001533 
.001567 
.001633 
.009667 
.010567 
.  011S33 
.012000 
.013000 

0. 

.000133 
.000167 
.000333 
.000334 
.000200 
.000133 
.000067 
.000066 
.000067 
.000033 
.000034 
.000066 
.008034   ^ 
.000900 
.000766 
.000667 
.001000 

Inek. 
0. 
0. 

Inch. 
0. 

Initial  load. 

« 

Elastic  limit. 

« 

Tensile  strength. 

0. 

0. 

1 
1 

I 

i 

"*    1 

■■■•■""**""• 

- 

■■■■-r 

General  •summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    86, 360 

Elastic  Umit  per  square  inch  of  original  section do. . .    47.  OOO 

Elongation  per  inch  after  rupture ,„ inch. .      .  2067 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001633 

Beduction  in  diameter  at  point  of  rupture do. . .       .104 

Beduction  in  area  aft«r  rupture,  per  cent,  of  original  section 33. 5 

Position  of  rapture 1"  from  the  neck  , 

Character  of  broken  surface .„ silky  oblique 

Xlongaaon  of  inch  sections ".14,  ".20,  "«28* 
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8-INCH   STEEL   B.  h.  RIFLES. 


Tube  No.  12. 


No.  915. 


Marks,  |^;S 
Length,  5".009. 
DiametOT,  l'M63. 
Sectional  area,  .966  square 

Ganged  length,  4". 


Applied  loMlft. 

ConprM" 

sionper 

inon. 

SnooeMive 

oovpres- 

sion  per 

inch. 

Permanent 
aet. 

SocoeMive 

permanent 

set. 

Semarlu. 

ToUL 

Peraaiiare 
inoh. 

Poundt. 

790  ' 
3.950 
7,000 
11.850 
15,800 
19,750 
23,700 
27,650 
31.600 
32,390   ' 
33,180 
83,970 
34,760 
35,550 
36,340 
87.130 
87,920 
38,710 
39,500 
40.290 
41,080 
41,870 
42,660 
43,450 
44,240 
45,030 
45,820 
46,610 
47,400 
48,980 
80,560 
52, 140 
53,720 
55,300 
90,400 

PoundB. 
830 
4,140 
8,270 
12,410 
16,540 
20,680 
24,820 
28,950 
33,088 
33,920 
34,740 
35,570 
36,400 
37,220 
88,060 
,     38,880 
30,710 
40.530 
41.360 
42.190 
43.020 
43,840 
44,670 
45.500 
46,380 
47.150 
47.980 
48,810 
49,630 
51,290 
52,940 
54,000 
56,250 
57.910 
94,660 

Inch. 

0. 

.000060 
.000175 
.000275 
.000375 
.000600 
.000750 
.000850 
.001025 
.001050 
.001075 
.001100 
.0011^ 
.001125 
.001200 
.001225 
.001260 
.001300 
.001825 
.001375 

^.00X400 
.001450 
.001500 
.001550 
.001625 
.002175 
.004000 
.004625 
.005175 
.006376 
.00742S 
.006750 
.009950 
.011300 

Inch. 

0. 

.000050 
.000125 
.000100 
.000100 
.000225 
.000150 
.000100 
.000175 
.000025 
.000025 
.000025 
.000025 

0. 

.000075 
.000025 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.000050 
.000050 
.000075 
.000550 
.001825 
.0QO625 
.000550 
.001200 
.001050 
.001325 
.001200 
.001350 

Xneh. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elaatio  limit. 

* 

Ultimate  strengtb. 

.000100 

.000100 

.p00075 

-.000025 

• 

J0, 

.000075 

0. 

.003875 

.003300 

•""•••••*•*• 

.009000 

.006625 

Failed  by  doable  flexure. 
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Marks,  |^;5 

Diameter,  ".564, 

Sectional  area,  .25  sqaare  inch^ 

Gauged  length,  3'^ 


TuB£  No.  13. 
No.  4361. 


Applied  loads. 

pormoh. 

SnooewiTe 

elonntioB 

permcb. 

Permanent 
set. 

SneoeMive 

permanent 

set. 

• 

Semarke. 

ToM. 

P«rraiUB« 

incn. 

Poundi. 

250 

1,250 

2,500 

9,600 

7,500 

8,750 

10,000 

10,290 

10.500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

28,560 

PowfidM. 
1,000 
5,000 
10,000  . 
20,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
43,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54t000 
94,240 

In«k.  ^ 
0.          ' 
.000133 
.000300 
.000633 
.001000 
.001200 
.001867 
-     .001433 
.001467 
.001500 
.001583 
.001567 
.001600 
.001633 
.001667 
.001733 
.001933 
.004267 
.006333 
.006000 
.007000 

Inek. 
0. 

.000133 
.000167 

0. 
0. 

Inch, 
0. 

Initial  load. 

• 

.000333 
.000367 
.000200  . 

0.' 

.000167 
.000066 
.000034 

.000083 
.000033 

.000034 
.000033 
.000033 
.000034 
.000066 
.000200 
.002334 
.001066 
.000667 
.001000 

0. 

- 



^ 

Elastic  limit. 

Tensile  strength. 

..••.••••••• 

1 

• 

General  9wm.ma,r}i» 

TensUe  strength  per  sqnare  inch  of  original  section pounds . .    94, 240 

Elastic  limit  per  sonare  inch  of  original  section do. . .    49, 000 

Elongation  per  incn  after  mpture inch . .      .  1733 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001733 

Bed  notion  In  diameter  at  point  of  ruptnre do . . .       .104 

Bednction  in  area  after  rupture,  per  cent  of  original  section 33. 5 

Position  of  mpture 1".5  fh>m' the  neck 

Character  of  broken  surface granular;  silky  oblique  at  one  side 

Elongation  of  inch  sections ".12,  ".30*,  ".10 


/ 
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No.  4373. 

Marks,  1^/5 

Diameter,  ''.566. 

Sectional  area,  .25  square  iBch. 

Gauged  length,  3". 


Applied  loads. 

EIonKftUoD 
per  inch. 

SuocMslve 

elongation 

per  inch. 

Permanent 
set.' 

Saccesalvo 
permanent 

Mi. 

Remarka. 

Total. 

Peraqnare 
inch. 

Pinmda. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10.760 

11,000 

11,250 

11,500 

11,750 

12,000 

(12,250 

12,500 

22,590 

Poundi. 
1,000 
.5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
90,300 

Inch. 
0.  ♦ 
.000100 
.000300 
.000667 
.001033 
.001200 
.001333 
.001400 
.001467 
.001600 
-  .001533 
.005600 
.006067 
.006833 
.007633 
.008500 

Inch. 
0. 

.000100 
.000200 
.000367 
.00OB66 
.000167 
.000133 
.000067 
.000067 
.000033 
.000033 
.  004007 
.000107 
.000766 
.000800 
.000867 

Inch- 
0. 
0. 

Jneh. 
0. 

Initial  load. 

k 

0. 

0. 

• 

............< 

Elastic  limit. 

1 

1 

Tenaile  strength. 

1 

- 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    90, 360 

Elastic  limit  per  so  naze  inch  of  original  section do . . .    45, 000 

Elongation  per  inch  after  r  uptnre inch . .      .  1967 

Elongation  ])er  inch  under  strain  at  elastic  limit do. . .  .  001333 

Reduction  in  diameter  at  point  of  rupture do. . .        .134 

Reduction  in  area  after  rupture,  per  cent,  of  original  section 41. 9 

Position  of  rupture .....::: 1"  from  the  neck 

Character  of  hroken  surface silkv 

Elongation  of  inch  sections ^ ".29*/M9/'.ri 
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No.  916. 

Marks,  |^;2 

Length,  5'K 

Diameter,  V\W5. 

Sectional  area,  .959  square  inch. 

Oanged  length,  4'^ 


Applied  loads. 

Compres- 
sion per 
inon. 

SQCcessive 

compres- 

sionper 

incn. 

Permanent 
set 

Snccessive 

permanent 

set. 

Bemarks. 

TotaL 

Per  square 
inoli. 

Pounda. 
959 
4*796 
9,590 
14,886 
19,180 
28,976 
28,770 
83,565 
38,360 
39,819 
40,378 
41,237 
42,196 
43,166 
44,114 
45,073 
46,032 
46,991 
47,950 
49,868 
61,786 
68,704 
66.622 
67,640 
69,468 
61,376 
63,294 
66,212 
67,130 
88,420 

^Foundi, 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,000 
64,000 
66.000 
68,000 
60,000 
68,000 
64,000 
66,000 
68,000 
70,000 
92,200 

In«k. 
0. 

.000100 
.000250 
.000400 
.000550 
.000700 
.000850 
.001000 
.001200 
.001250 
.001300 
.001326 
.001350 
.001750 
.003450 
.004250 
.005000 
.005550 
.006400 
.007750 
.009175 
.010500 
.012000 
.013375 
.014950 
.016500 
.018500 
.020025 
.021725 

Inch. 
0. 

.000100 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000200 
.000050 
.000050 
.000025 
.000025 
.000400 
.001700 
.000800 
.0007.50 
.000550 
.000850 
.  00i:{50 
.  00142.') 
. 001325 
.001500 
.  001375 
.001575 
.001550 
.002000 
.001525 
.001700 

Inek. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Ultimate  strength. 

* 

.000026 

.000025 

0. 

—.000025 

• 

.004500 

.004500 

.011100 

.006600 

.019000 

.007900 

Failed  by  triple  flexure. 
H.  Ex.  161 5 
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No-  4359. 
Marks,  i^;5 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Oauged  length,  3'^  * 


Applied  loads. 


TotaL 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 

13,500 

13,760 

14,000 

14,250 

14,500 

14,750 

15.000 

22,690 


Per  BQiiare 


MIUI 
DCtL 


inc. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
90,760 


Elongation 
permch. 


Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001107 
.001867 
.001400 
.  001483 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001667 
.001700 
.001733 
.001800 
.001867 
.001900 
.014000 
.014500 
.015338 
.016833 
.017500 


SncMsaiTe 

elongation 

per  inob. 


Ineh. 

0. 

.000100 
.000200 
.000333 
.000367 
.000167 
.000200 
.000033 
.0U0083 
.000067 
.000033 
.OOOOM 
.000033 
.000033 
.000034 

0. 
.000033 
.000033 
.000067 
.000067 
.000033 
.012100 
.000500 
.000838 
.001000 
.001167 


Permanent 
set. 


Ineh. 


0. 
0. 


0. 


Saccesftive 

permanent 

set. 


Inch. 


0. 


Bemarka. 


Initial  load. 


Elaetic  limit 


1 


Tensile  strengtb. 


General  summary, 

Tenflilo  strength  per  nqnare  inch  of  original  section ponnda. .    90, 760 

Elastic  limit  per  square  inch  of  original  section do. . .    55, 000 

Elongation  per  inch  after  rapture inch .  -      .  3030 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001903 

Keductlon  in  diameter  at  point  of  rupture do. . .        .  134 

KtMlnction  in  area  after  rupture.iier  cvnt  of  original  section 41.9 

Position  of  rapture ".80  from  the  ncok 

Character  of  broken  surface , ailky 

Elongation  of  inch  sections "^"d&t"J8S^ 
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Ko.  4360. 

Marks,  lfy\^ 

Diameter,  ".6C4. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  S". 


Applied  loftdfl. 

Elonniion 
per  inch. 

Saooeasive 
olongatioii 
permch. 

Permanent 
set. 

Snocewive 

permanent 

set. 

Bemarks. 

TdtiiL 

Per  Mraare 
inoh. 

Foundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

21,600 

Potmdf. 
1,000 
5,000  ' 
10,000 
20,000 
80,000 
35,000 
40.000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
54,000 
56,000 
56,000 
86,760 

Ineh. 
0. 

.000197 
.00U333 
.000700 
.001083 
..001233 
.001400 
.001407 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001800 
.001867 
.014600 
.014867 
.015600 
.-016233 
.017233 

Ineh. 
0. 

.000167 
.000160 
.000367 
.000333 
.000200 
.000167 
.000067 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.012733 
.000367 
.000633 
.000633 
.001000 

Ineh. 
0. 
0. 

Ineh. 
0. 

IniUal  bad. 
Elaatic  limit. 

.000033 

.000033 

.000033 

6. 

Xeneile  strength. 

General  summary. 

TeOBfle  strength  per  square  inch  of  original  section poands..    86,760 

Elastic  limit  per  snnaro  inch  of  originM  section do . . .    51, 000 

Klongation  per  inch  after  rupture '. inch..      .2233 

elongation  per  inch  under  strain  at  elaatio  limit ^ do. . .  .  001867 

Keduction  in  diameter  at  jpoint  of  rupture do. . .        .  134 

Beduction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Poaition  of  rapture r'.4  Arom  the  neck 

Character  of  broken  surface sil k y 

ElongaUon  of  inoh  sections ".13,  ".85*/'.19 
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No.  4371. 

Marks,  |/^-J 

Diameter,  ".666. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Founds, 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,900 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

21,210 


Peraqtiare 
inon. 


Poundt. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
84,840 


EloneaUon 
pormch. 


Inch. 

a. 

.000100 
.000267 
.000600 

.000007 
.001133 
.001838 
.001400 
.001400 
.001488 
.001467 
.001500 
.001533 
.001600 
.001633 
.001667 
.013783 
.014500 
.015267 
.016267 
.017233 


Socoessiye 

elongation 

per  inch. 


Inch, 
0. 

.000100 
.000167 
.000333 
.000867 
.000166 

.oooaio 

.000067 
0. 
.000033 
.000084 
.000033 
.000033 
.000067 
.000033 
.000034 
.012066 
.000767 
.000767 
.001000 
.000066 


Permanent 
set. 


Ineh. 


0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 


0.  

^"Ij::::;:::::;: 

V.'.'.'.'.'.'.'.'.L.'.'.'.'. ...'.'.'. 

I 

! 

..........I............ 


Komarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  streng:th  per  sqnare  inch  of  original  section pounds . .    84, 840 

Elastic  limit  p«rsqnare  Inch  of  original  section do...    50,000 

Elongation  per  inch  aftermntnre inch..      .2633 

Elongation  per  inch  under  strain  at  elastio  limit do ...  .  001667 

Keduction  in  diameter  at  point  of  rupture do. . .        .175 

lCe<Iuction  in  arwa  after  rupture,  per  cent  of  original  sortion 52. 2 

Fosltion  of  rupturo 1".0  from  the  nock 

C  haracter  of  broken  surface si  Iky 

Elongation  of  inch  sections ".17,  ".66*.  ".17 


m 
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No.  4372. 

Marks,  ifeS 

Diameter,  ''.565. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3''. 


Applied  loads. 

Elongation 
per  inch. 

Saccesdive 

elongation 

perlnch. 

Permanent 
set. 

Snccessive 

pennanent 

sot. 

Remarks. 

Total 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12, 250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,750 

20,720 

Pounds. 

1,000 

5,000 

10,000 

20,000 

80,000 

-    85,000 
40,000 
42,000 
43, 000 
44,000 
45,000 
46,000 
47,000 
.48,000 
49,000 
50,000 
51,000 
'     52,000 
53,000 
54,000 
55,000 
82,880 

Inch. 
0. 

.000100 
.000300 
.000667 
.001033 
.001200 
.001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.015833 
.016700 
.017833 
.018900 
.019933 

Tneh. 
0. 

.000100 
.000200 
.000367 
.000306 
.000167 
.000107 
.000b33 
.000033 
.000007 
.000033 
.000084 
.000083 
.000033 
.000034 
.000033 
.014133 
.000867 
.001133 
.001067 
.001033 

1 

Inch. 
0. 
0. 

Inch. 
0. 

TniUal  load. 

Elastic  limit. 
Tensile  sircn^^tli. 

0. 

« 

0.    . 

\ 
1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    82,880 

Elastic  limit  per  sanare  inch  of  origiual section do...    50,000 

Elongation  per  incn  after  rupture incli . .      .  2C:'3 

Elongation  per  inch  uuder  scraiu  at  ehiHtic  limit do...  .001700 

Kedaction  in  diameter  at  point  of  rupture do...        .175 

Kedaction  in  area  after  rapture,  per  ceu t  of  original  section 52. 2 

Position  of  rupture T'.S  from  the  neck 

Character  of  brolcen  surface sillty 

Elongation  of  inch  aeoUons ".10,  ".42*.  ".18 
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8-INCH   STEEL   6.   L.  KIFLES. 


TUBB  No.  16. 


No.  939. 


Marks,  |?ij5 

Length,  5'^ 

Diameter,  l'M28. 

Sectional  area,  1  square  inch. 

Gauged  length,  4''. 


Applied  loads. 

Comprea- 

aion  per 

incn. 

Snccessive 

oompres* 

aion  per 

incn. 

Permanent 
aet. 

Snooeaaiye 
penuanent 

Bemarka. 

Total. 

Fersqiiare 
inoh. 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
85,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
07,100 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
07,100 

Inch. 
0. 

.000100 
.000225 
.  000:^50 
.000500 
.000650 
.000800 
.001000 
.001126 
.001150 
.001175 
.001225 
.001300 
.001425 
.001950 
.003525 
.003050 
.004650 
.005500 
.006225 
.007000 
.008500 
.009950 
.011850 
.013325 
.  015000 
.01WJ75 
.018400 
.020625 
.002235 
.024450 

Ineh. 
0. 

.000100 
.000125 
.000125 
.000150 
.000150 
.000150 
.000200 
.000125 
.000025 
.000025 
.000050 
.000075 
.000125 
.000525 
.001575 
.000425 
.000700 
.000850 
.000725 
.000775 
.001500 
.001450 
.001900 
.001475 
.001075 
.  001675 
.00l?25 
.002225 
.001725 
.002100 

Inch. 
0. 

InA, 

0. 

• 

IniUalload.  . 
Elastic  limit. 

Ultimate  strengtli. 

0. 

.000050 

.000050 

- 

.002000 

.001950 

.005226 

.003225 

.012775 

.007550 

.021875 

.009100 

Failed  by  triple  flexure. 


8-INCH   STEEL   B.   L.   BIFLBS. 


Tube  :n^o.  16. 
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No.  908. 


Marks,  |^;S 

Length,  5'^ 
Diameter,  1^M28. 
Sectional  area,  1  square  inch. 
Oauged  length,  4". 


Applied  loadfi. 

Compres- 

don  per 

inch. 

Saccesflive 

conapres- 

siou  per 

inch. 

Permanent 
set. 

Slice  0A8ive 

permanent 

set. 

Remarka. 

Total. 

Persqiiaie 
inch. 

PoundB, 
1,000 
£.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 

105,600 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25^000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
105,600 

IfUk. 

0. 

.000075 
.00(r225 
.00037!r 
.000560 
.000700 
.000875 
.001025 
.001200 
.001225 
.001250 
.001300 
.001350 
.001400 
.001450 
.001500 
.001700 
.002025 
.002400 
.003875 
.005300 
.006850 
.008225 
.000675 
.010050 
.012500 
.014050 
.015400 
.017300 

Inek, 
0. 

.000075 
.000150 
.000150 
.000175 
.000150 
.000175 
.000150 
.000175 
.000025 
.000025 
.000050 
.000060 
.000050 
.000060 
.000050 
.000200 
.000325 
.000375 
.001475 
.001425 
.001550 
.001376 
.001450 
.001275 
.001550 
.001550 
.001350 
.001900 

Inch. 
0. 

0. 

Initial  load. 

Blastio  limit. 
Ultimate  strenj^th. 

0. 

0. 

. .  A 

*••••••• 

.000825 

.000825 

.007425 

.006600 

.014G25 

.007200 

Failed  by  triple  flexure. 
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8-INCH  STEEL  B.  Jj\  BIFLES. 


TUBB  IfO.  17. 

No.  4408. 

Marks,  |f;»5  '      - 

Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


Applied  loads. 

Elongation 
perlnoh. 

Succeaaive 

elongation 

perlnoh. 

Fermaneut 
«et. 

Succeflftive 

permanent 

aet. 

Jtemarka. 

Total. 

PerMoaze 
inon. 

Paundi. 

260 

1,260 

2.600 

6,000 

7,600 

8.760 

10,000 

10,600 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,260 

12,500 

12,750 

13,000 

13,250 

13,600 

'22,860 

Poundi. 

1,000 
6,000 
10.000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
51,000 
62.000 
53,000 
54,000 
91^440 

Indi, 
0. 

.000100 
.000388 
.000697 
.001088 
.001200 
.001807 
.001488 
.001500 
.001588 
.001600 
.001688 
.001667 
.001700 
.001738 
.005907 
.006600 
.007438 
.008167 
.009088 

Inch. 
0. 

.000100 
.000233 
.000334 
.000866 
.000167 
.000167 
.000066 
.000067 
.000033 
.000007 
.000033 
.000034 
1     .000033 
.000033 
.004234 
.000633 
.000833 
.000734 
.000866 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

« 

Omeral  summary. 

Tensile  strength  par  aqnare  inch  of  original  section pounds. .      91, 440 

Elastic  limit  per  square  inch  of  originafseotion do. . .      49, 000 

Elongation  per  inch  after  rapture i  nch . .       .  2067 

Elongation  per  inoh  under  atrain  at  elastic  limit do. . .    .  001733 

Bednction  in  diameter  at  point  of  rupture do . . .         .  124 

Kedncti(m  in  area  after  rupture,  per  cent  of  original  section 89. 3 

Position  of  rupture VMS  f^om  the  neck. 

Character  of  broken  surfaco granular,  50  per  cent;  silky,  50peroent 

ElongaUonofinchaeotiona ".29*. '122,  ".U 


8-INCH   STEEL   B.   L.   RIFLES. 
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No.  933. 


Marks,  |&'5 

Length,  5^. 

Diameter,  l'M28. 

Sectional  area,  1  square  inch. 

Gauged  length,  4k". 


Applied  loads. 

GompTes- 

tfionper 

inoD. 

Sncoesslye 

comprea- 

ftionper 

inch. 

Permanent 

Mt. 

SuooeaslTe 

permanent 

aet. 

Bemarka. 

TotaL 

PerMoare 

Poundi, 
1,000 
5,000 
10.000 
16,000 
20,000 
25,000 
80,000 
85,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61^000 
52,000 
53,000 
54,000 
65,000 
66.000 
57,000 
58.000 
56,000 
60,000 
61,000 
62,000 
63,000 
64.000 
66,000 
66,000 
67,000 
68,000 
69,000 
70,000 
99,800 

PoundM. 
1«000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
«,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000* 
49.000 
50,000 
51.000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70.000 
99,800 

IndL 
0. 
.000075 

.000200 
.000825 
.000600 
.000660 
.000775 
.000925 
.001075 
.001125 
.001175 
.001225 
.001275 
.001325 
.001350 
.001425 
.001450 
.001500 
.002450 
.004250 
.004925 
.005675 
.006350 
.007075 
.007675 
.008250 
.008775 
.009825 
.010550 
.011175 
.011800 
.012650 
.013325 
.014300 
.015000 
.015675 
.616375 
.017350 
.018850 

Inch. 
0. 

.000075 
.000125 
.000125 
.000175 
.000150 
.000125 
.000150 
.000150 
.000050 
.000050 
.000050 
.000050 
.000050 
.000025 
.000075 
.000025 
.000060 
.000950 
.001800 
.000675 
.000750 
.000675 
.000725 
.000600 
.000575 
.000525 
.001050 
.000725 
.000625 
.000625 
.000850 
.000675 
.000075 
.000700 
.000675 
.000700 
.000975 
.000900 

Inch. 
0. 

Inch. 
0. 

Initialload. 
Elastic  limit. 

Ultbomte  linagth. 

0. 

0. 

■ 

- 

.000975 

.000975 

.00.'>225 

.004250 

.008100 

.003175 

.011950 

.003550 

.015725 

.003775 

Failed  by  triple  flexure. 
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8-IKCH   STEEL   B.   L.   BIFLES. 


Ko.  4407. 


Marks  L^'ilM 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  Z". 


Applied  loads. 

EloDgfttion 
per  Inch. 

Saccessive 

elongation 

perlnch. 

Permanent 

aet. 

Sncceaaive 

permanent 

set. 

Remarlcs. 

Total. 

Peraoiiare 

iXMIl. 

260 

1,250. 

2,600 

6,000 

7,500 

8,760 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,260 

12,500 

12, 750 

13,000 

13,250 

13,500 

23,420 

Pimnda. 
1,000 
6,000 
10,000 
20,000 
30,000 
36,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
93,680 

Inch. 
0. 

.000133 
.000367 
.000733 
.001200 
.001367 
.001600 
.0M633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001867 
.  001933 
.J0O2O67 
.002367 
.004500 
.006900 
.008000 

Inch. 

0. 

.000133 
.060234 
.000366 
.000467 
.000167 
.000233 
.000033 
.000034 
.000033 
.000033 
.000034 

•   .000033 
.000067 
.000006 
.000134 
.000300 
.002133 
.002400 
.001100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

* 

Elastic  limit 
Tensile  strength. 

0. 

.000067 

.000067 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section ponnds . .    fiS,  680 

Elastic  limit  per  square  inch  of  origins  section do...    49,000 

Elongation  per  inch  after  rapture inch..      .2033 

Elongation  per  inoh  nnder  strain  at  elastic  limit do. . .  .  001033 

Keduction  ui  diameter  at  point  of  ropture .' do...       .154 

Bednction  in  area  after  mptore,  per  oent  of  original  section 47. 2 

Position  of  mptnre 1".6  iVom  the  beck 

Character  of  broken  surface silkv 

ElongatiOQ  of  inch  sectionB ".15,  ".34*,  "jS 


8-ikch  steel  b.  l.  rifles. 
Tube  No.  18. 


75 


Ko.  926. 


Marks,  I^S 

Length,  6". 
Diameter,  1^M28. 
Sectional  area,  1  square  inch. 
Ganged  length,  4'^ 


Applied  loadB. 

Gompres- 

sionper 

inon. 

SnccessiTe 

compres- 

Bionper 

inch. 

Permanent 
set. 

SacceMive 

permanent 

aet. 

Bemarka. 

Total. 

Peraqiiftre 
inch. 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
49,000 
49,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70  000 

101,800 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
48.000 
44,000 
45,000 
46,000 
47,000 
48,000 
48.000 
60,000 
62,000 
64,000 
66,000 
68,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
101,800 

Inf^. 
0. 

.000126 
.000275 
.000475 
.000625 
.000800 
.000975 
.001175 
.001360 
.001425 
.001475 
.001525 
.001550 
.001625 
.001675 
.001776 
.002025 
.003875 
.005325 
.006750 
.008156 
.000700 
.011060 
.012500 
.  014175 
.015800 
.017125 
.019125 
.02U00 

JimA. 
0. 

.000125 
.000150 
.000200 
.000150 
.000175 
.000175 
.000200 
.000175 
.000075 
.000050 
.000050 
.000025 
.000075 
.000050 
.000100 
.000250 
.001850 
.001450 
.001425 
.001400 
.001550 
.001350 
.001450 
.001675 
.001625 
.001325 
.002000 
.001075 

Inah. 
0. 

Ineh. 
0. 

Initial  load. 

"*•"•"••• ••  • 

1 

0. 

.000050 

.000050 

. 

Elaatio  limit. 

Ultimate  strength. 

---  - 

J'""""'"         ---- 

1 

« 

1 

* 

Failed  by  triple  flexure. 
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8-INCH   STEEL   B.  L.  RIFLES. 


Tube  No.  19. 


No.  940. 


Marks,  |$«S 

Length,  5". 

Diameter,  V'.12S. 

Sectional  area,  1  sqaare  incli. 

Ganged  length,  4'^ 


Applied  loads. 

Compres- 
sion per 
inca. 

Saooessive 

oompres- 

sion  per 

inch. 

Permanent 
set. 

Soooessive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
tDcn. 

\ 

Founds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
fti.OOO 
66,000 
68,000 
70,000 
96,200 

Pounds. 

1.000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
96,200 

Inch. 
0. 

.000100 
.000225 
.000360 
.000475 
.000600 
.000750 
.000900 
.001050 
.001075 
.001100 
.001125 
.001175 
.001225 
.001275 
.001325 
.001375 
. 001425 
.001526 
.003775 
.004750 
. 005325 
.005050 
.007250 

.010125 
.011425 
.012750 
.014275 
.015925 
.017550 

Inch. 
0. 

.000100 
.000125 
.000125 
.000125 
.000125 
.000150 
.000150 
.000150 
.000025 
.000025 
.000025 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.002250 
.000975 
.000575 
.000625 
.001300 
.001300 
.001575 
.001300 
.001325 
.001525 
.001650 
.001625 

Inch. 
0. 

Inch. 
0.       • 

Initial  load. 

0. 

0. 

Elastic  limit. 

-.000100 

-.000100 

Ultimate  strength. 

.007825 

.007925 

.014900 

.007075 

Failed  by  triple  flexure. 


8-INCH   STEKL   B.   L.   RIFLES. 
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Tube  No.  20. 

ISo.  4498. 

Marks,  |%5 

Diameter,  ^^564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3^'. 


Applied  loads. 

Elongation 
per  inch. 

SuccesBiv© 

vlou^ation 

per  laoh. 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000233 
.000167 
.000067 
.000033 
.000067 
.000033 
.000033 
.000034 
.000066 
.000267 
.002267 
.001633 
.000067 
.000633 

Permanent 
set. 

Successiye 

• 
Semarks. 

•TotoL 

Per  sauare 
inon. 

permanent 
aet. 

Poundi, 

250 

1.250, 

2.500 

5,000 

7,500 

8.750 

10,000 

10,500 

10,750 

11,000 

11.250^ 

11,500^ 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

22,790 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63.000 
91,160 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001233 
.001400 
.001467 
.001500 
.001567 
.001600 
.001633 
.001067 
.001733 
.002000 
.004267 
.006900 
.006867 
.007500 

Inch. 
0. 
0. 

Inch. 
0. 

• 
IniUalload. 

Elastic  limit. 
Tensile  strength. 

.000033 

.000033 

'^'.000033 

0. 

General  summary. 


Tensile  strength  per  sqaare  inch  of  original  section pounds 

Slasticlimit per^nare  inch  of  original  section '. do. 

Elongation  per  inch  aft-er  rupture « Inch 

Elongation  per  inch  under  strain  at  elastic  limit do . 

Reduction  in  diameter  at  point  of  rupture do . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture rM5  from  the  neck 

Character  of  broken  surface granular,  60  per  cent;  silky  serrated,  40  per  cent 

Elongaaon  of  inch  sections ".29*,  ".19»".13 


91.100 

48,000 

.2033 

.001733 

.114 

36.4 
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8-lKOH  STEEL  B.   L.   BIFLESL 
No.  942. 


Marks,  |^2 

Length,  5''. 

Diameter,  l'M28. 

Sectional  arecL  1  square  inch. 

Gauged  lengtn,  4/'. 


Applied  loads. 

Comprea* 

sionper 

•inch. 

SaoooaalTe 

oomprea- 

aionper 

inch. 

Permanent 
aet. 

SnccesalTe 

pennanent 

aet. 

Bemarka. 

Total. 

PerMiiairo 
ifion. 

Poundf. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49.000 
60,000 
51,000 
52.000 
53.000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 

102,200 

Potmd*. 
1,000* 
5.000 
10,000 
15,000 
20,000 
25,000 
30.000 
35.000 
40.00d 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
40.000 
50.000 
51,000 

'52,000 
53,000 
54.000 
55,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 

102,200 

Inch. 
0. 

.000100 
.000225 
.000375 
.000525 
.000675 
.000850 
.000075 
.00U7S 
.001200 
.001225 
.001275 
.001325 
.001375 
.001450 
.001475 
.001500 
.001550 
.001650 
.002125 
.003800 
.004875 
.005400 
.006500 
.007050 
.008575 
.010300 
.011500 
.013050 
.014875 
.  016675 
.018450 

Inch. 
0. 

.000100 
.000125 
.000160 
.000150 
.000150 
.000175 
.000125 
.000200 
.000025 
.000025 
.000050 
.000050 
.000050 
.000075 
.000025 
.000025 
.000050 
.000100 
.000475 
.001675 
.001075 
.000525 
.001100 
.000650 
.001025 
.001725 
.001200 
.001550 
.001825 
.001800 
.001775 

/nefk. 
0. 

Inch. 
0. 

Initiailoal 

Elaattcllmit. 
Ultimate  ahength. 

0. 

.000025 

.000025 

.000050 

.000025 

.000100 

.000050 

.004500 

.004400 

.008125 

.003625 

.015760 

.007625 

Failed  by  triple  flexure. 
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No.  4497. 

Marks,  i%]Sc 
Diameter,  ^'.564.        • 
Sectional  area,  .25  square  inch. 
Gauged  length,  3'^ 


Applied  loads.      1 

Eloncation 
per  inch. 

Sucoeeaire 

elongation 

per  inch. 

Permanent 
Bet. 

Sacoeaaire 

permiuient 

aet. 

Eemarka. 

Total. 

Fersqnaro 
inon. 

Poundt. 

250 

1,250 

2.500 

6,000 

7,500^ 

8,750^ 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13.250 

13.500 

23,000 

Powndt. 
1,000 
5,000 
.     10.000 
20,000 
30,000 
36,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
53.000 
64,000 
92,240  ^ 

Ineh. 
0. 
.000100 
.000300 
.000607 
.001033 
.001200 
.001400 
.001433 
.001407 
.001633 
.001607 
.001600 
.001033 
.001700 
.001733 
.002107 
.003207 
.007233 
.007900 
.008000 

Inch. 
0. 

.000100 
.000200 
.000367 
.000366 
.000167 
.000200 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.000067 
.000033 
.000434 
.001100 
.003966 
.000667 
.000700 

Ineh. 
0. 
0, 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tenalle  atrength. 

0. 

0. 

General  eummary. 

Tenaile  atrength  per  aqnare  inch  of  original  aection poanda..    92,240 

Elaatio  limit  per  aa  aare  inch  of  original  aeotion do . . .    49, 000 

Elongation  per  inon  after  mptnre inch . .      .  2067 

Elongation  per  inch  under  atrain  at  elaatio  limit do...  .001733 

Reduction  in  diameter  at  point  of  rupture do. . .       .144 

Bednrtlon  in  area  after  rupture,  per  cent  of  original  section 44.6 

Poaition  of  rupture 1",2  from  the  neck 

Charac tor  of  broken  surface silky 

Elongation  of  inch  sections ".29*,  ".21,  ".12 
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8-INCH   STEEL  B.   L.    RIFLES. 


Tube  No.  21. 


No.  947. 

Marks,  |&'5 

Length,  6''. 

Diameter,  l'M28. 

Sectional  area,  1  square  inch. 

Ganged  length,  4". 


Applied  loads. 

Compres- 
sion per 
incn. 

Saccessive 
compres- 
sion per 
inch. 

Perniaaent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  saiiare 
incn. 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50.000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
96,810 

Poundt. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
4A,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
96,810 

Inch. 
0. 

.000175 
. 000350 
.000500 
.000650 
.000800 
.000975 
.001150 
.001300 
.001350 
.001375 
.001425 
.001475 
.001500 
.001550 
.001600 
.001700 
.001850 
.002425 
.002750 
.003775 
.004550 
.005225 
.006975 
.008500 
.009975 
.  011300 
.012750 
.  014375 
.016075 
.017825 

Ineh. 
0. 
.000175 
.  000175 
.000150 
.000150 
.000150 
.000175 
.000175 
.000150 
.000050 
.000025 
.000050 
.000050 
.000025 
.000060 
.000050 
.000100 
.000150 
.000575 
.000325 
.001025 
.000775 
.000676 
.001750 
.001526 
.001475 
.001325 
.001450 
.001625 
.001700 
.001750 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initialload.      ' 

* 

0. 

0. 



Klajitic  limit. 

Ultimate  strengtb. 

.000700 

.000700 

.007700 

.007000 

.015125 

.007425 

« 

Failed  by  triple  flexure. 
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Tube  Ko.  23. 

TSo.  4510. 

Marks,  |^5 

Diameter^  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

moDgation 
per  inch. 

Saocensire 

Fernument 

set. 

SoooeBaiye 

permanent 

set 

Bemarks. 

Total. 

Peraquare 
inon. 

elongation 
per  luoh. 

Poundt, 

250 

1,260 

2,500 

5,600 

7,600 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

U,500 

11,760 

12,000 

12,250 

12,500 

12,750 

18,000 

13,250 

22,000 

PovndM, 
1,000 
5.000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46^000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
58,000 
88,120 

Inch. 
0. 

.000097 
.000300 
.000667 
.001067 
.001233 
.001400 
.001433 
.001467 
.001533 
.001567 
.001633 
.001667 
.001733 
.005433 
.009000 
.000667 
.010667 
.011500 

Ifich, 
0. 
.000067 

.000233 
.000367 
.000400 
.000166 
.000167 
.000033 
.000034 
.000066 
.000034 
.000066 
.000034 
.000066 
.003700 
.003567 
.000667 
.001000 
.000833 

Iruh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaaticlimit. 
Tensile  strength. 

0. 

0. 

..\ 

General  iummary. 

Tensile  strength  persqnareinohof  original  section pounds..    88^120 

Slas  tic  limit  per  sq dare  inoh  of  originaTsec tion do . . .    48. 000 

Elongation  per  incii  after  rapture inch..      .2200 

Elongation  per  inch  under  strain  at  elastlo  limit do. . .  .  001733 

Bednetion  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  mptnxe 1".6  from  neck 

Character  of  broken  Boriaoe silky 

Elongation  of  inch  sections ".20.  ".33,*  ".» 

H.  Ex.  161 6 
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8-IKCH  STEEL   B.   L    UIFLEGL 


No.  4509. 
Marks,  ^»jjT 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Eloneation 
per  Inch. 

Sncceasive 

elongation 

per  inch. 

Permanent 
set. 

SucoeesiTe 

permanent 

set. 

Bemarks. 

TotaL 

Per  Bqaare 
incn. 

Pounds. 

260 

1,250 

2,600 

6,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,260 

11,600 

U,760 

12,000 

12,250 

12,600 

12,750 

13,000 

13,250 

13,500 

13,760 

14,000 

23,840 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63.000 
64,000 
65,000 
56,000 
96.860 

Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001100 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.  0017.38 
.001900 
.003400 
.005000 
.006667 
.006667 

Ineh. 
0, 

.000100 
.000200 
.000333 
.000367 
.000100 
.000267 
.000033 
.000a33 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 

.oooa'i3 

.000167 
.001500 
.001600 
.000667 
.001000 

Ineh. 
0. 
0. 

Inch. 
0. 

Initialload. 

Blastio  limit 
Tensile  strength. 

0. 

• 

.000083 

.000033 

General  summary. 

Tensile  strength  i>er  sqnare  inch  of  original  section pounds . .    96, 360 

Elastio  limit  per  square  inch  of  ori  giniu  section do . . .    51, 000 

Blongation  per  inch  after  rupture inch . .      .  1800 

Elongation  per  inch  under  strain  at  elastic  limit ....do...  .001733 

Beduction  in  diameter  at  point  of  rupture do. . .       .  115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 86.4 

Position  of  rupture l".6fh»nneck 

Character  of  hroken  snrface granular,  66  per  cent;  sflky,  46  per  cent 

Elongation  of  inch  seotiont ".11, "  Jl%  "  J2 
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Jacket  No.  2. 

No.  4347. 
Marks,  J«j  J 

Diameter,  ^^564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3".      ^ 


Applied  loads. 

Elongation 
per  inch. 

SacceMive 

elongation 

per  inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Kemarka. 

TotaL 

PerAauare 
incn. 

PoundB. 

250 

1,250 

2.500 

5.000 

7.500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

21,580 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
86,320 

© 

Inch. 
0. 
: 000133 
.000167 
.ooo:)oo 

.000333 
.0003:34 
.000266 
.004467 
.001000 
.000500 
.000900 
.000600 

0. 
0. 

Ineh. 
0. 

Inltialload. 
Elastic  limit. 
Tensile  strength. 

.000033 
-f  .000033 

. 000033 
+  .000066 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnils. .    86, 320 

Elastic  limit  per  square  inch  of  original  section do. ..    44.000 

Elongation  per  inch  after  rnptnre inch . .      .  2167 

Elongation  per  inch  under  strain  at  elastic  limit do . . .  .001533 

B^uction  in  diameter  at  point  of  rupture do. . .        .  1»1 

Reduction  in  area  after  rupture,  p«r  cent  of  original  section 47. 2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface .' . . .  silky 

EknigaUonofinchaeotions ".14,  ".39*,  ".12 
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8-INCH   STEEL   B.   L.    RIFLES. 


No.  928. 

Marks,  Ij^/m 

Length,  5''. 

Diameter,  1".126. 

Sectional  area,  .996  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
-    set. 

Inch. 

0. 

Successive 

Bemarlcs. 

Total. 

Per  snnaro 
incn. 

permanent 
set. 

Poimds. 
996 
4.980 
9,960 
14,940 
19,920 
24,900 
29,886 
34,860 
30,840 
44.820 
49,800 
50.796 
51,792 
52,788 
63,784 
54,780 
65,776 
57,768 
59,760 
61,752 
63,744 
65,736 
67,728 
69,720 
107, 9b0 

PoundM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
51,000 
62,000 
63,000 
64,000 
55,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
108,330 

Irich. 
0. 

.000125 
.000250 

.ootnoo 

.0005.% 
.000750 
.000900 
.001075 
.001225 
.001400 
.001575 
.001625 
.001825 
.003375 
.004300 
.004925 
.005575 
.006850 
.008300 
.009625 
.011000 
.012400 
.013625 
.015400 

Ineh. 
0. 

.  000125 
.  000125 
.000150 
.000150 
.000200 
.000150 
.000175 
.000150 
.000175 
.000175 
.000050 
.000200 
.001550 
.000925 
.000625 
.000050 
.001275 
.001350 
.  001425 
,001375 
. 001400 
.001225 
.001775 

0. 

Initial  loa4. 
Klastio  limit. 

U  Itiraate  strength. 

. 

1 

1 

.0 

.0 

• 

............. . 

1 

Failed  by  triple  flexure. 
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No.  4346. 

Marks,  5i%,i 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
*  Gauged  lebgtli,  3". 


Applied  loads. 

KloDffation 
per  Inch. 

Successive 

elonffatioQ 

perlnoh. 

Permanent 
set. 

SacoeaslTo 

permanent 

set. 

Bemarka. 

Total. 

Peraqnare 
incn. 

Po%md9. 

250 

1,250 

2,500 

5,000 

7,500 

10.000 

11,000 

11.250 

11,500 

11,750 

12,000 

12,260 

12,500 

12,750 

13,000 

13,250 

18,500 

21,630 

Pimnds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
64,000 
86,120 

Ineh. 
0. 

.000167 
.000333 
.000667 
.001083 
.001400 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.012333 
.012833 
.018733 
.014067 
.015433 

Ineh. 
0. 

.000167 
.000166 
.000334 
.000366 
.000367 
.000133 
.000U34 

.000033 

.oooo:u 

.000033 
.  01063:j 
.000500 
.000000 

.0009:m 

.000766 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

• 

Elnstic  Ihnlt. 
Tensile  strength. 

0. 

0. 

1 

1 

General  summary. 

Tensile  strength  per  sqnare  Inch  of  original  section IMnnds..    80,120 

Elastic  limit  per  so aare  inch  of  original  section do . . .    40, 000 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  perlnoh  under  strain  at  elastic  limit do...  .001700 

Keduotlon  in  diameter  i^  point  of  rupture do. . .        .  134 

Reduction  in  area  after  roptai«,  per  cent  of  original  section 41.9 

Position  of  ruptnre 1"  £rom  the  neck 

Cliaraoterof  broken  snrfaoe silky 

Elongation  of  inch  sections ".80*,  ".19, 'M4 
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8-INCH   STEEL   B.    L.    RIFLES. 


Jacket  'So.  5. 


No.  894. 

Marks,  I  5j  J 

Length,  5". 
Diameter,  1".0092. 
Sectiopial  area,  .80  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Sacoessiye 

permanent 

set. 

Eemarks. 

Total. 

Per  sauare 
inco. 

Poundt. 
800 
4,000 
.8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
36,800 
87,600 
38,400 
39,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
77,840 

Paundf. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
07,300 

Inch. 
0. 

.000100 
.000233 
.0t)0367 
.0005:13 
.000700 
.000833 
.001033 
.001200 
.001367 
.001400 
.001633 
. 001767 
.002233 
.006500 
.006833 
.007267 
.008000 
.008600 
.009300 

Inch. 
0. 
.000100 
.000133 
.000134 
.000160 
.000167 
. 000133 
.000200 
.000167 
.000167 
.000033 
.000133 
.000234 
.000466 
.004207 

.  ooo:j:t3 

.000434 
.000733 
.000600 
.000700 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

% 

Elastic  limit. 
Ultimate  strength. 

0. 

0. 

Failed  by  triple  flexure. 


Jacket  No.  7. 


No.  895. 
Marks   8  R,  J 

Length,  5". 
"Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Compres- 
sion per 
inch. 

Snccessive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 
800 
4,000 
8,U00 
12,000 
16,000 
20,000 
24,000 
28.000 
32, 000 
36,000 
36,800 
37,600 
38,400 
39,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
77,420 

Pounda. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,O0Q 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
64,000 
65,000 
96,776 

Inch. 
0. 

.000100 
.000267 
.000400 
.000567 
.000733 
.000867 
.001033 
.  001200 
.001367 
.001433 
.001500 
.001533 
.006500 
.007400 
.007833 
.008733 
.009233 
.009933 
.010767 

Ineh. 
0. 
.000100 
.000167 
.000133 
.000167 
.000166 
.000134 
.000166 
.000167 
.000167 
.000066 
.000067 
.000033 
.004967 
.000900 
.000433 
.000000 
.000500 
.000700 
.000834 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

EUstic  limit. 
Ultimate  strength. 

0. 

0. 

Failed  by  triple  flexure. 


^-  —  1 


8-INCH   STEEL  B.   L.   RIFLES, 
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Jaoket  No.  8. 

No.  4316. 

Marks,  l\^^ 

Diameter,  ".564. 

Sectional  area,  J25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elonniion 
per  mch. 

Sacceasive 

elongation 

perluoh. 

Permanf^nt 
set. 

Socoeaaive 

permanent 

set. 

Kemarka. 

Total. 

PerMoare 
inoa. 

Poundt. 

250 

1,250 

!i,600 

5,000 

7,600 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

13,500 

21,790 

Pound*. 
1,000 
6,000 
10,000 
20,000 
30.000 
40,000 
44,000 
45,000 
46,000 
47«000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
87, 1«) 

0. 
.000100 
.000333 
.000667 
.001000 
.001867 
.001533 
.001567 
.001633 
.001667 
.001700 
.001738 
.011167 
.012333 
.013000 
.013567 
.014767 

Inch. 
0. 

.000100 
4)00233 
.000334 
.000333 
.000367 
.000166 
.000034 
.000066 
.000034 
.000033 
.000033 
.0004:h 
.001166 
.00U667 
,000567 
.001200 

Inch. 
0. 

0. 

Inch. 
0. 

Initial  load. 

Elastic  Uinit. 
Tensile  strength. 

• 

0. 

. .  jk 

^ 

%•""**""•'■ 

J 

Oeneral  iummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    87,160 

Elastic  limit  per  sonare  inch  of  original  section do. ..    40, 000 

Elongation  per  indi  after  ruptnre inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Redaction  in  diameter  at  point  of  raptnre do . . .       .134 

Bednction  in  area  after  mptnre,  per  cent  of  original  section 41. 9 

Position  of  mptnre  ..-•. l".7fttnn  the  neck 

Character  of  broken  surface silky 

Elongation  of  incHaections « J2,  ".84*,  ".14 


88 


8-mCH   STEEL   B.   L.   RIFLES. 


No.  4315./ 

Marks,  %\^^ 

Diameter,  ".664. 

Sectional  area,  .25  squane  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
permoh. 

SnooMsive 

elonntion 

perlnoh. 

Permanent 
aat. 

Suoceaflive 

permanent 

set. 

Komarks. 

Total. 

Peraauare 
inoh. 

Poundt. 

250 

1,260 

2,500 

6,000 

7,600 

10,000 

11.000 

11,250 

11,600 

11,760 

12,000 

12,260 

12,600 

12,750 

13,000 

13,250 

22,060 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
61,000 
52,000 
63.000 
88,240 

Inch, 
0. 

.000138 
.000300 
.000667 
.001000 
.001333 
.001533 
.001567 
.001638 
.001667 
.001733 
.011000 
.011700 
.012383 
.018367 
.014388 

0. 

.000138 
.000167 
.000367 
.000333 
.000333 
.000200 
.000034 
.000066 
.000034 
.000066 
.000267^ 
.000700* 
.000633 

.ooioai 

.000906 

Inch, 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit. 

0. 
.000037 

...... ...... 

............ 

. .       « . . . . 

A 

Tensile  strength. 

...       ...    .    . 

General  suvimary. 

Tensile  strength  per  aquare  inch  of  orlffinal section pounds..    88,240 

Elastic  limit  per  sqoare  inefa  of  original  section do...    48,000 

Elongation  per inon  after  mptore inch..      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001733 

liedaotion  in  diameter  at  point  of  rupture do...       .134 

Itednction  in  area  after  rupture,  per  cent  of  original  section do. . .       41. 9 

Position  of  rupture 1".5  from  the  neck 

Character  of  broken  surface ailky 

Elongation  of  inch  aectiona ".18,  ".23*,  ".13 


S-rNCI^  STEEL   B.    L.    RIFLES. 

No.  896. 

Marks,  |gi 

Len^h,  5''. 
Diameter,  l'^0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3''. 
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Applied  loads. 

Compres- 
sion per 
incii. 

Successive 

compres- 

sioii  per 

inch. 

Penniinent 
set. 

Successive 

penuaiient 

set. 

Remarks. 

Total. 

Persaoare 
Inoh. 

Pound*, 
800 
4.000 
8,000 
12,000 
16,000 
20,000 
24,000 
28.000 
32.000 
36,000 
86,800 
37,600 
88,400 
39,200 
40,000 
40,800 
41,600 
42.400 
43,200 
44.000 
74.880 

Pound*. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61.000 
52,000 
53,000 
54,000  ' 
65,000 
93,600 

Inch. 
0. 

.000100 
.000207 
.000400 
.000507 
.000733 
.000900 
.001067 
.001233 
.001433 
.001538 
.001600 
.008100 
.008900 
.009400 
.010400 
.011100 
.011733  ' 
.012500 
.013267 

Inch. 
0. 

.000100 
.000167 
.000133 
.000167 
.000166 
.000167 
.090167 
.000166 
.000200 
.000100 
.000067 
.006500 
.000800 
.000500 
.001000 
.000700 
.000633 
.000767 
.000767 

Inch, 

0. 

Inch. 
0. 

loitial  load. 

Elastic  limit. 
Ultimate  strength. 

0. 

0. 

•"'■•" 

^ 

' 

I_     

Failed  by  triple  flexure. 


90 


8-lKCH   STEEL  B.   L.   MFLES. 

Jacket  No.  9. 


No.  909. 


Marks,  1 5;  i 

Length,  5". 
Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Ganged  length,  4". 


Applied  loads. 

ComprttB- 

sion  per 

inon. 

SaccesRive 
compres- 
sion per 
inco. 

Fennaneut 
set. 

SncoeMive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incD. 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
88,200 

Pounds. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
52,000 
54,000 
56.000 
68,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
88,200 

Inch. 
0. 
.000100 
.000260 
.000375 
.000500 
.000676 
.000825 
.001000 
.001125 
.001150 
.001200 
.001250 
.001300 
.002125 
.005500 
.006075 
.006750 
.007500 
.008000 
.000300 
.010760 
.012075 
.018660 
.015000 
.016576 
.018300 
.019800 
.021400 
.023326 

Inch. 
0. 

.000100 
.000150 
.000125 
.000125 
.  0UU175 
.000150 
.000176 
.000125 
.000025 
.000050 
.000050 
.000050 
.000825 
.008376 
.000575 
.000676 
.000760 
.000500 
.001300 
.001450 
.001325 
.001475 
.001460 
.001676 
.001725 
.001500 
.001600 
.001925 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

• 

0. 

0. 

Ultimate  strength. 

.006250 

.006250 

.012800 

.006650 

.020750 

.007950 

• 

Failed  by  double  flexure. 


8-IXCH  STEEL  B.   L.   RIFLES. 
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Jacket  No.  10. 


No.  917. 


Marks,|$|;i 

Lengthy  5". 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Ganged  length,  4J'. 


Applied  loads. 

Compree* 

aiouper 

inon. 

Sacoessive 

oompres- 

aion  per 

inon. 

Permanent 
set. 

Suooeasire 

permanent 

■at. 

Kemarka. 

TotaL 

Per  Mnare 
Jnoa. 

Povoidt, 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
90,000 
35,000 
40,000 
41,000 
43,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
103,100 

Poimdt. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
103,100 

Inch. 
0. 

.000100 
.000900 
.000450 
.000625 
.000775 
.000025 
.001125 
.001275 
.001300 
.001325 
.001375 
.001400 
.001450 
.001500 
.001525 
.001600 
.005125 
.005675 
.006800 
.008125 
.000450 
.010850 
.  012:^25 
.013575 
.015200 
.016775 
.018375 
.019050 

Inch. 
0. 

.000100 
.000200 
.000150 
.000175 
.000150 
.000150 
.000200 
.000150 
.000025 
.000025 
.000U50 
.000025 
.000050 
.000050 
.000025 
.000075 
.003525 
.000550 
.001125 
.001325 
.001325 
.001400 
.  001475 
.001250 
.001625 
.001575 
.001600 
.001575 

Inth. 
0. 

Inch. 
0. 

Initial  load. 

m 

Slaatio  limit. 
Ultinata  strength. 

.000050 
.000060 
0. 

.000050 
0. 
~.  000050 

.003700 

.003700 

.009825 

.006125 

.017050 

.007226 

Palled  by  triple  flexnre. 
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8-INCH   STEEL   B.  L.   RIFLES. 


Jacket  Ko.  11. 

No.  4342. 

Marks,  \^^i 

Diameter,  ''.665. 

Sectional  area,  .25  square  inch. 

Gauged*  length,  S'\ ' 


Applied  loads. 

EloneaUon 
peruioh. 

Saccessive 

elongation 

per  inch. 

Pennanent 
set. 

Saccessive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
incn. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,600 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13.750 
14,000 
14,250 
14,500 
14.750 
22,790 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49, 000 
50,000 
51,000 
52,000 
53,000 

54,000 

55,000 
56,000 
67,000 
58,000 
59,000 
91,160 

Ineh. 
0. 

.000100 
.000300 
.000600 
.Q90933 
.  (M1267 
.001367 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
(.001800 
{ . 012333 
.012667 
. 013307 
.014167 
.015033 
.016267 

Ineh, 
0. 

.000100 
.000200 
.000300 
.000333 
.000334 
.000100 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067? 
.010533  5 
.000334 
.000700 
.000800 
.000866 
.001234 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

• 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

••*•!••-•»•• 

• 

General  summary. 

Tensild  strength  per  square  inch  of  oris^nal  section ponnds. .    01, 160 

Elastic  limit  per  sanare  inch  of  originafsection do...    54,000 

Elongation  per  inch  after  rapture inch..      .2033 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Keduotion  iu  diameter  at  point  of  rupture do. . .       .  155 

BeducUon  in  area  after  rapture,  per  cent  of  original  section 47.2 

Position  of  rupture ".80  fttnn  the  neck 

Character  of  broken  surface f^Olkr 

Elongation  of  inch  sections ".33*.  ".15,  "  J3 


8-INOH  STEEL   B.   L.   BIFLES. 
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No.  902. 


Marks,   |»|.Jj 

Length,  5". 
Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Ganged  length,  3''. 


Applied  loads. 

Coupree* 

aionper 

inon. 

^cceesive 

Permanent 
aet 

SucceMive 

Remarks. 

Total. 

Per  Honare 
inon. 

coniprcs- 

siou  per 

inon. 

permanent 
set 

Founds. 
1,000 
5.000 
10,000 
16,000 
20,000 
25,000 
80,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
103,600 

Founds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
62,000 
63,000 
54,000 
56,000 
58,000 
60,000 
103,600 

Inch, 
0. 

.000100 
.000167 
.000300 
.000467 
.000700 
.000867 
.001033 
.001200 
.001233 
.001267 
.001300 
.0013.33 
.001367 
.001400 
.001467 
.001533 
.001600 
.001700 
.004800 
.011467 
.011600 
.0J12433 
.013867 
.015200 
.017000 

Jn«A. 
0. 

.000100 
.000067 
.000133 
.000167 
.000233 
.000167 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000067 
.000100 
.003100 
.006667 
.000133 
.000833 
.001434 
.001333 
.001800 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Ultimate  streogth. 

0. 

.000033 

.000033 

.000100 

.000067- 

Failed  by  triple  flexure. 
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8-INCH   STEEL   B.    L.   EIFLES. 


Ko.  4340. 

Marks,  i^ji 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loAds. 

Eloncatioii 
permoh. 

BacoeMiT« 

elonntion 

perinoh. 

FennaneDt 
set. 

SuocewWe 
permaneDt 

set. 

Remarks. 

Totil. 

Per  Miuae 
inon, 

Pound 9. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

13,500 

13,750 

14,000 

14,250 

24,420 

PowndM. 
1,000 
5,000 
10,000 
30,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
97,680 

Ineh. 
0. 

.000100 
.000267 
.000567 
.000900 
.001233 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001633 
.001667 
.004567 
.005667 
.006167 
.006000 
.007600 

Inch. 

0, 
.000100 

.000167 

.000300 

.000333 

.000333 

.000100 

.000034 

.000033 

.000033 

.000034 

.000066 

.000067 

.000033 

.oooo;i4 

.002900 
.001100 
.U00500 
.000733 
.000700 

Ineh, 
0. 
0. 

Inch, 
0. 

Initial  load. 

1 

0. 
0. 

. 

Rf  i^^tic  limitk 

Tensile  strength. 

General  summary 

Tensile  strength  per  square  inch  of  oriEinal  section ponnds . .    97, 680 

Elastic  limit  per  square  inch  of  orlginu  section do . . .    52, 000 

Elongation  per  inch  after  rupture inch..      .1967 

Elongatien  per  inch  under  strain  at  elastic  limit > do...  .  001667 

Reduction  tn  diameter  at  point  of  rupture .  do . . .       .  135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture l".25from  theneok 

Character  of  broken  surface silky 

Elongation  of  iaohsectiona ".U, ''.27*,  "il 


8-INCH   STEEL   B.   L.   RIFLES. 
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No.  4341. 
Marks,  |»^;? 

Diameter,  ".664. 

Sectioiial  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  JoacU. 

Elonffation 
per  inch. 

Sncceeaive 

elanffation 

perlnch. 

Fermanent 
set. 

Saooe«8ive 

peimanent 

set. 

• 

SeraarkB. 

TotaL 

Per  Bq  aare 
Inon. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,600 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,760 

13,000 

13,250 

13,500 

13,750 

14,000 

24,470 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
58,000 
54,000 
56,000 
56,000 
97,860 

Inch. 

a 
.oooioa 

.000207 
.000600 
.000033 
.001267 
.001367 
.001400 
.001433 
.001467 
.001538 
.001600 
.001633 
.001667 
.002067 
.002433 
.004333 
.006067 
.006667 

IndL 
0. 

.000100 
.000167 
.000333 
.000833 
.000334 
.000100 
.000033 
.000033 
.000034 
.000066 
.000067 
.000033 
.000034 
.000400 
.000966 
.001900 
.001734 
.000600 

Inch. 
0. 
0. 

Inch. 
0. 

TnRialload. 

EUiBtio  limit. 
Tensile  strength. 

0. 
0. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    97,880 

Slasticllmitpersauue  inch  of  original  section do...    51,000 

Elongation  per  incn  after  rupture Inch..      .1967 

Elongation  per  inch  under  strain  at  elaeticlimit do...  .001667 

Redaction  in  diameter  at  point  of  rupture do . . .       .135 

Keduction  in  area  after  rupture,  per  cent  of  original  section v 4L  ft 

PoeltioD  of  rupture ".55  from  the  neck 

Character  of  broken  surface m silky 

Elongation  of  inch  sections , , ,.,,....  ".31*,  ".13,  ".15 
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8-INCH   STEEL    B.   L.   RIFLES. 


Jaoket  No.  12.  . 


No.  910. 


Marktf,  i^^i 

Length,  5". 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
iucn. 

Successive 
compres- 
sion per 
inch. 

Fermanent 
set. 

Successive 

permanent 

set. 

Kemarks. 

TotaL' 

Persqaare 
iacn. 

Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
94,200 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
94,200 

Inek, 
0. 

.000075 
.000175 
.000300 
.000475 
.000625 
.000775 
.000950 
.001125 
.001150 
.001175 
.001200 
.001225 
.001250 
.001300 
.001325 
.001350 
.001375 
.001400 
.001450 
.001500 
.001750 
.002226 
.002750 
.003425 
.008950 
.004575 
.005000 
.005450 
.006825 
.008200 
.009675 
.010925 
.012200 

Inch. 
0. 

.000075 
.000100 
.000125 
.000175 
.000150 
.000150 
.000175 
.000175 
.000025 
.000025 
.000025 
.000025 
.000025 
.000050 
.000025 
.000025 
.000025 
.000025 
.0000>0 
.000050 
.000250 
.000475 
.000525 
.000675 
.000525 
.000625 
.000425 
.000450 
.001375 
.  001375 
.001476 
.001250 
.001276 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strengtli. 

0. 

0. 

......  .f.... 

-.000075 

-.000075 

^ 

.0»3625 

.003700 

.009550 

.005925 

Failed  by  double  flexure. 


8-INCH   STEEL   B.    L.   RIFLES. 
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Jacket  Xo.  13. 
W  907. 


Mark8,8K|ji 

Length,  5". 
Diameter,  l."128. 
Sectional  area,  1  square  inch. 
Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
incn. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

Bemarks. 

Total. 

Per  square 
incn. 

permanent 
set. 

PountU. 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
30,000 
36.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 

.48,000 

•49.000 
60,000 
61,000 
62,000 
53,000 
54,000 
55.000 
56,000 
58.000 
•0.000 
62,000 
64,000 
66,000 
68,000 
70,000 

107, 8M 

PaundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49.000 
50,000 
61,000 
52,000 
53,000 
54,000 
*     56.000 
56,000 
58.000 
00,000 
62,000 
64,000 
60,000 
68,000 
70,000 
107,800 

Inch. 
0. 

.000060 
.000150 
.000275 
.000425 
.000675 
.000750 
.000025 
.OOIOoO 
.001075 
.001125 
.001150 
.001175 
.001200 
.  001250 
.001275 
.001300 
.001325 
.001350 
.001475 
.004025 
.005450 
.  006125 
.006675 
.  007:i25 
.008925 
.010350 
.011475 
.  013100 
%  014550 
.  016225 
.018375 

Inch. 

0. 

.000050 
.000100 
.000126 
.000150 
.000150 
.000175 
.000175 
.000125 

..000025 
.000050 
.000025 
.000025 
.000025 
.000050 
.000025 
.000025 
.000025 
.000025 
.  000125 
.003150 
.000825 
.  000675 

.  ooa^.'K) 

.000050 
.001600 
.001425 
.001125 
.  001625 
.  001450 
.001675 
.002150 

Inch. 
0. 

Inch. 
0. 

Tnifcial  loi|d. 

1 

, 

t 

' 

0. 

..._^.. 

0- 




. . 

............   ............ 

1 

1 

1 

1 

0. 

Elastic  limit. 

1 

1 

; 

- 

.008125     i      .008125 

1 

1 

1 

1 



Ultimate  strength. 

Failed  by  doable  floxore, 
H.  Ex.  161 7 
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8-INCH   STEEL   B.  L.    RIFLES. 


Jacket  Ko.  14. 
No.  4364. 


Marks,  i^\*i 

Diameter,  ".564. 

Sectional  area,  .25  square  iuch. 

Gaugeil  length,  3'^ 


Applied  loads. 


Total. 


Pounds. 

230 

1,250 

2,500 

5.000 

7,500 

lO.OUO 

11.000 

11.250 

11.600 

11.750 

12,  000 

12.250 

12, 500 

12, 750 

13.000 

13, 250 

13,500. 

13.750 

22, 970 


PerMaare 
iiicn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
91,880 


Elongation 
per  Tncli. 


Inch. 
). 

.000100 
.000300 
.000667 
.001000 
.  001333 
.001500 
.001533 
.001567 
.001600 
.001667 
.001733 
.  001767 
.  008167 
.008833 
.0O94U0 
.010500 
.  011167 


Siiocfwiftivp 

elongation 

par  inch. 


Inch. 


0. 


.000100 
.000200 
.000367 
.000333 

.  ww.m 

.000167 
.000033 
.000034 
.000033 
.000067 
.000006 
.  000034 
. 006400 
.000666 
.000.'>67 
.001100 
.000667 


Permanent 
set. 


Ineh. 


0. 
0. 


Successive 

Itenimnent 

set. 


Ineh. 


0. 

0. 

9 

1 

Remarks. 


Initial  load. 


t  Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  stt^ngih  per  square  inch  of  original  section pounds. .    91, 880 

Klastio  limit  per  square  inch  of  origlnu  section do...    50,000 

Elongation  per  inon  after  rupture inch ...      .  2033 

Elongation  i)er  inch  under  strain  at  elastic  limit do. . .  .  001767 

Keduction  in  diameter  at  point  of  rupture do. . .        .144 

Kotlnotion  in  area  after  rupture,  i»er  cent  of  original  section 44. 6 

Position  of  rupture • 1".5  from  the  nock 

Character  of  broken  surface silky 

Elongatiop  of  inch  sections ,....t ,..".;5,  ".35*,  "41 


8-INCH  STEEL   B.   L,   RIFLES, 
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Marks,  |^*i 

Length,  5'\ 

Diameter,  l'M28. 

Sectional  area,  1  square  inch. 

Oaaged  length,  4:''. 


No.  911. 


Applied  loads. 

Compree* 

XT 

Sucoeesive 

coinpres- 

siou  per 

inoL 

PermaneDt 
set. 

Successive 

perm&nont 

set. 

Remarks. 

TotaL 

Per  square 
inch. 

Ponndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
52,000 
54,000 
.  56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
81,200 

Founds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
81,200 

Ineh, 
0. 

.000075 
.000175 
.000300 
.000450 
.000625 
.000775 
.000925 
.001075 
.001075 
.001125 
.001150 
.001175 
.001200 
.001250 
.001325 
.OOISOO 
.002600 
.004425 
.006775 
.008225 
.009675 
.010950 
.012375 
.013960 
.015600 
.017250 
.019000 
.020875 

Inch: 

0. 

.000075 
.000100 
.000125 
.000150 
.000175 
.000150 
.000150 
.000150 

0. 

.000060 
.000025 
.000025 
.000025 
.000060 
.000075 
.000175 
.001300 
.001625 
.002350 
.001450 
.001350 
.001375 
.001425 
.001575 
.001550 
.001750 
.001750 
.001875 

Inch, 

0. 

Inch. 
0. 

IniUal  load. 

Elastic  Umit. 
nitiiaate  strength. 

•»«•••■•• 

0. 

.............. .- 

1 

^ 

.002750 

.002750 

.010200 

'.'667456 

,      .018200 

.008000 

Failed  by  doable  flexure. 
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8-IKCH   STEEL   B.   L.   RIFLES. 


Ko.  4362. 

Marks,  iri\jt 

Diameter,  ''.565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SurcesAive 

Permanent 
act. 

Socceaaive 

permanent 

aet. 

Bemarka. 

Total. 

Per  MQiiro 
inon. 

elongation 
per  inch. 

Pound*. 

250 

1,250 

2,500 

5.000 

7,500 

10.000 

11,000 

11,260 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,600 

13.750 

23,180 

Pounds. 
1,0  00 
5.000 
10,000 
20,000 
30.000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55, 000 
92,720 

Inch. 
0. 
.000133 
.000300 
.000633 
.001000 
.0013.33 
.  001500 
.  001533 
.001600 
.0016:13 
.001067 
.  001700 
.  001733 
.007333 
.008000 
.008500 
.009267 
.009933 

Inch. 
0. 
.000133 
.000167 
.000333 
.000367 
.000333 
.000167 
.000033 
.000067 
.000033 

.  ooo'):j4 

.  00(10.33 
.  00(N)33 
.005600 
.000087 
.000500 
.000707 
.000666 

Inch. 
0.      • 
0. 

Inch. 

0. 

Initial  load. 
Elaatio  limit. 

6. 
0. 

1 

1 

1 

1 

Tennile  strength. 

1     ■  " 

General  9umma}'y, 


Tensile  atrength  per  aquare  inch  of  original  section ponnda . .    02, 720 

Elastic  limit  iier  sauare  inch  of  originaTscction do . . .    50, 000 

Elongation  jwr  incn  after  mpture inch . .      .  2000 

Elongation  per  inch  under  strain  at  elaatic  limit do. . .  .  001733 

Uedaction  in  diameter  at  point  of  ruptore  . , do. . .        .  145 

Reduction  in  area  after  rapture,  per  cent  of  original  section 44.6 

Pottition  of  rupture ^ 1".3  from  the  nwk 

Character  of  broken  surface silkv 

^on^ationof  inch  sections  .,...,,,, , r ,...,.,,.".10,  ".3^*,  ".18 


8-INCH   STEEL    B.   L.   RIFLES. 
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No.  4363. 

Marks,  J/^*  i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


1 


Applied  loads. 


Total. 


Pounds. 

1,250 

2,500 

5,U00 

7,500 

10,000 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

1»,000 

22,810 


Per  Mmare 
inon. 


Poundt. 
1,000 
5,000 
10,000 
20,000 
SO,  000 
40,000 
44,000 
45,000 
46,000 
47.  (KM) 
48,000 
40,000 
50,000 
51,000 
52,000 
01,240 


Snecesgive 


Kloneation  ^i^n-^tlon   P«n«»nent 
per  Inch,      pe^lnch.  «'^*- 


Inch. 


0. 


.000100 
.000333 
.000067 
.001000 
.0013.13 
.  0015:13 
.001507 
.001600 
.001633 
.007000 
.008000 
.008033 
.009367 
.010i;)3 


Inch. 


0. 
0. 


SnccesMive 

permanent 

set. 


Inch. 


Remarks. 


0. 
0. 


Initial  load. 


Inch. 

0. 
.000100 
. 000233 
.000334 
.  0003:13 

.ooa:t33 

.000200 
.000034 

.  oooo:):') 

.'oooo:j3 I  Elastic  limit. 

.IK)50«7   1 

.000400 
.000033 

.ooo4:u 

.000706 


I 


Tensile  strength. 

■■  " — 5" 


General  summary. 


Tensile  strength  per  square  inch  of  original  section ponnds. 

Klastie  Umit  per  souare  inch  of  original  section do. . 

Elongation  per  Inon  after  mptnre inch. 

Elongation  per  inch  under  strain  at  elastic  limit « do. . 

Keduotion  in  diameter  at  point  of  mptnre do. . 

Reduction  is  area  after  rapture,  per  cent  of  original  section 

Position  of  rupture 1".5  from  the  neck 

Character  of  broken  surface silky 

EloDgationof  inchsectiona ",17,  ".30*.  ".12 


01,240 

47,000 

.19©7 

.001633 

.124 

30.2 


102 


8-INCH   STEEL    B.    L.    RIFLES, 


Jacket  No.  15. 


No.  929. 


MarksJ?;*^ 

Length,  6". 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
iiicn. 

Successive 

compres 

sion  per 

incn. 

Pemiauent 
sot 

SuccesaiTe 

permanent 

set. 

Remarlcs. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
40,000 
45,000 
50,000 
61,000 
52,000 
53.000 
54,000 
.  55.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 

110,350 

Pounds. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
51.000 
62,000 
63,000 
64,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000  - 
66,000 
68.000 
70.000 
110,850 

Ineh» 
0. 

.000125 
.000275 
.000425 
.000625 
.000775 
.000050 
.001125 
.001275 
.  001450 
.001576 
.001625 
.001700 
.001875 
.003500 
.005350 
.005050 
.007325 
.008025 
.009075 
.011325 
.012625 
.014000 
.015600 

Inch. 
0. 

.000125 
.000150 
.000150 
.000200 
.000150 
.000175 
.000175 
.000150 
.000175 
•    .000125 
.000050 
.000075 
.000175 
.001625 
.001850 
.000600 
.001375 
.001300 
.001350 
.001350 
.001300 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

1 

1 

0. 

.000025    j       .000025 

Elastic  limit. 

1 

m 

1    .        .        . 

• 

, 

t        

! ; 

.001375 
.001600 

1 

[ 

••  *****     • 

Ultimnte  strcn/;;th. 

'  "  *       1     

Failed  by  triple  flexure. 


8-INCII   STEEL    B.    L.    RIFLES. 

Jackbt  No.  16. 
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No.  918. 


Marks,  %\^i 
Length,  5".005. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  4". 


Applied  loads. 

Compres- 

fliou  per 

inch. 

Saccessive 

Pennaneut 
set. 

BucceBftlve 

periuaueut 

set. 

Remarks. 

Total. 

Per  aqaare 
inch. 

compres- 

siou  per 

inch. 

Pounds. 
1.000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
4.1,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61.000 
52,000 
94,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
99,100 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
86,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
64,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
99.100 

Inch. 
0. 

.000150 
.000325 
.000500 
.000650 
.000825 
.000975 
.001150 
.001250 
. 001275 
.001300 
.  001325 
.001350 
.001400 
.0014.50 
.001475 
.001500 
.  001575 
.002225 
.003000 
.001375 
.006875 
.007175 
.008650 
.010100 
.011275 
.012825 
.  014300 
.015950 
.  017450 

Inch. 
0. 

.000150 
.000175 
.000175 
.000150 
.000175 
.000150 
.000175 
.000100 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050 
.000025 
.000025 
.000075 
.000650 
.000775 
. 001375 
.001500 
.001300 
. 001475 
.001450 
.001175 
. 001550 
.  001475 
.001650 
.001500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

1 

1 

0. 

0. 

.....    .    .    .I.    . 

. 

1 

1 

I 

[ 

Elastic  limit 

.000250 

.  000250 

Ultimate  strcnjirtb. 

■•"■•■•**••• 

.  007725 

.  007475 

.  014625 

.006900 
1 

Failed  by  triple  flexure. 
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8-INCH   STEEL   B.    L.   RIFLES* 


Jacket  No.  17. 

No.  4600. 

Marks,  bt"m 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  mob. 

Saccessive 

Fermannnt 
Ret. 

Succesjiire 

Total. 

Per  M  nare 
incn. 

elongation 
per  inch. 

pernmneut '              Remarks. 
Ret.        1 

1 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12, 500 

12,750 

13, 000 

13,250 

13,500 

13,750 

14,000 

24, 410 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
97,640 

Inch, 
0. 

.000100 
.000300 
.000600 
.000900 
.001233 
.001307 
.001400 
.001433 
.001467 
.001533 
.001567 
.001633 
.001667 
.001933 
.002400 
.003333 
.004500 
.005333 

Inch. 
0. 

.000100 
.000200 
.000300 
.000300 
.000333 
.000134 
.0000:13 

.  oooats 
.oooo:i4 

.000066 
.000034 
.000066 
.000034 
.000266 
.000467 
.  000933 
.001167 
.000833 

Inch. 

I: 

Inch. 
0. 

-   ■  ■ ; 

Initial  load. 

Elastic  limit. 
TonAi'In  strength. 

;.! : 

0. 

0. 



1 

, 

*■•■■••••■•"("•""*•■■•••• 

; 

*" |...... 

1 

1 

General  Bummary. 

Tmnile  strength  per  square  inch  of  original  section pounds. .    97. 640 

Elastic  limit  per  sonare  inch  of  original  section do . . .    51, 000 

Elongation  per  inch  after  mpturo inch . .      .  1900 

Elongation  i>er  inch  under  strain  at  elastic  limit do. . .  .  001667 

Hi*du<'.tion  in  diameter  at  point  of  ruptnre do. . .        .144 

Kednction  in  area  after  ruptnre,  per  cent  of  original  »«'<-(  ion 44. 6 

lysition  of  rupture 1"  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  aectiona ".32*.  ".16,  ".10 
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No.  941. 


Marks,  |^';i 

Jjcangthj  b". 

Diameter,  l'M28. 

Sectional  area,  1  square  inch. 

Ganged  length,  4'^ 


Applied  loads. 

Compres- 

Siioeesslve 

Permanent 
set. 

Inch. 

0. 

Successive 

permanent 

set. 

Kemarks. 

Total. 

Per  square 
inrh. 

sion  per 
inch. 

conipres- 

sioii  per 

iueli. 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,0b0 
25,000 
30,000 
35,000 
40.000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
5:),  000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72.000 
74,000 
76,000 
78.000 
80,000 
110.300 

Pound$. 
1,000 
6.000 
10,000 
15,000 
20.000 
25.000 
30.000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51.000 
52,000 
53,000 
54.000 
55,000 
56.000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
110,300 

Inch. 
0. 

.000100 
.000225 
.000350 
.000500 
.000650 
.000825 
.001000 
.001150 
.001300 
.001350 
.001400 
.001450 
.001500 
.001550 
.001625 
.001725 
.001850 
.002575 
.003750 
.004300 
.005050 
.005700 
.006450 
.007176 
.008500 
.010050 
.011400 
.012700 
.014300 
.015650 
.017000 
.018625 
.020225 
.022150 

Jneh, 
0. 

.000100 
.000125 
.000125 
.000150 
.000150 
.000175 
.000175 
.000150 
.000150 
.000050 
.000050 
.000050 
.000050 
.000050 
.000075 
.000100 
.000135 
.000725 
. 001175 
.000550 
.000750 
.000650 
.000750 
.000726 
.001325 
.001550 
.001350 
.001300 
.001600 
.001350 
.601350 
.001625 
.001600 
.001925 

Inch. 
0. 

Initial  load. 

0. 

0. 

.000025 

.000025 

I'^astic  limit 

• 

Ultimaie  strenfrtb. 

.001875 

.001850 

.005050 

.003176 

.011675 

.000025 

. 019125 

.007450 

Failed  by  triple  flexure. 
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8-INCH   STEEL   B.   L.    RIFLES. 


Ko.  4490. 

Marks,  i^;i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
per  Inch. 

Siicoesflivo 

elontcatlon 

per  inoh. 

t 

Permanent 
set. 

Successive 

pennanent 

set. 

Remarks. 

Total. 

Per  nquare 
ihcb. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12, 250 

12.500 

12,750 

13,000 

13,250 

13,500 

13,750 

14.000 

14,250 

24,920 

Poundt. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
4^000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
90,680' 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001433 
.  001467 
.001533 
.001600 
.001633 
.001067 
.001700 
.00173B 
.001767 
.002267 
.003933 
.004667 
.005567 
.006233 

Inch. 
0. 
.000100 
.000200 

.oooaii*) 

.000334 
.0003.(3 
.OOOKtS 
.000034 
.000066 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000500 
,001006 

.ooo7:« 

.0001)00 
.000666 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
TonRile  Htrcnjrth. 

0. 
0. 

* 

............ 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..        99,680 

Elastic  limit  per  sauare  inch  of  original  section do. . .        52,  UOO 

Elongation  per  inon  after  ruptare inch. .         .  1067 

Elongation  per  inch  under  strain  at  elastic  limit do. . .      .  001767 

K4Hluction  in  diameter  at  point  of  rupturo do. . .  .  134 

Redaction  in  area  after  rupture,  per  cent  of  urigiual  section 41.9 

Position  of  rupture 1".45  fVom  the  neck 

Character  of  broken  surface silky 

Elongation  of  inoh  Motions 'M6,  ".32*,  'Ml 
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Jacket  'So.  18. 


No.  934. 


Marks,  %^i 

Length,  5'*. 
Diameter  "1.128. 
Sectional  area,  1  square  inch. 
Ganged  length,  4". 


Applied  loads. 

Comprea* 

slonper 

incn. 

Snocesaiye 

oompres- 

aionper 

incS. 

Permanent 

set. 

SnocessiTe 

permanent 

sot. 

Bemarks. 

Total. 

Per  Bonare 
incn. 

PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000  ^ 
25,000 
30,000 
35,000 
40,000 
45.000 
48,000 
49,000 
50.D0O 
51,000 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
36,000 
40,000 
45,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
56,000 
56,000 
67,000 
58,060 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
'       66,000 
67,000 
68,000 
69,000 
70,000 
106,700 

In«k, 
0. 

.000125 
.000800 
.000450 
.000600 
.000776 
.000135 
.001076 
.001250 
.001375 
.001475 
.001525 
.001725 
.006650 
.006100 
.  0067V 
.007426 
.008126 
.008700 
.000075 
.010025 
.010725 
.011575 
.012100 
.012775 
.013500 
.014425 
.015200 
.015075 
.016500 
.017525 
.018300 
.019150 

Inch. 
0. 

.000125 
.000175 
.000150 
.000150 
.0U0175 
.000150 
.000150 
.000175 
.000125 
.000100 
.060050 
.000200 
.003925 
..000450 
.000625 
.000700 
.000700 
.0U0575 

Jneh. 
0. 

Inch. 
0. 

Initial  load. 

0.' 

.000050 

.000050 

•*•*•*••«**• 

' 

Elastic  limit. 

.000275 

.000225 

• 
Ultimate  strength. 

52,  000* 

" 

53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
106,700 

■ 

.006100 

.005895 

.000375 
.000950 
.000700 
.000850 
.000525 
.000675 
.000725 
.00O')25 
.000775 
.000775 
.000525 
.001025 
,000775 



.••....          a. 

.009325 

.«o:;225 



1 

.012725 

.003400 

t          ... 

I 

.000850 

.010500 

.003775 

Failed  by  triple  flexure. 


I 
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8-INCH   STEEL   B.   L.   RIFLES. 


Jacket  Ho.  19. 


No.  927. 

Matks,  i^»i 

Length,  5". 

Diameter,  1".125. 

Sectional  area,  .991  sqoare  inch. 

Ganged  length,  i". 


Applied  loads. 

Compres- 
sion lier 
incu. 

Successive 

eoiupres- 

sion  per 

inch. 

Permanent 
set. 

Successive 

permanent 

•et. 

Remarks. 

ToUl. 

Per  sfiusre 
Incti. 

Pounds. 
994 
4.970 
0,040 
14. 010 
10,080 
24,850 
20,820 
34,700 
30,760 
44.730 
40,700 
60,694 
51,688 
52,682 
53,676 
54,670 
55.664 
57,652 
50,640 
61,628 
63.  616 
65.604 
67,502 
ffi),580 
102, 200 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35.000 
40,000 
45,000 
50.000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
102,820 

Inch. 
0. 

.000125 
.000275 
.000450 
.000600 
.000775 
.000050 
.001100 
.001275 
.001450 
.001575 
.001600 
.001625 
.002175 
.005375 
.006100 
.000725 
.008150 
.000675 
.011000 
.012500 
.013875 
.015426 
.017100 

Inch. 
0. 

.000125 
.000150 
.000175 
.000150 
.000175 
.000175 
.000150 
.000175 
.000175 
.000125 
.000025 
.000025 
.000550 
.003200 
.000725 
.000625 
.001425 
.001525 
.001325 
.001500 
.001375 
.001550 
.001075 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Elaatic  limit 
Ultimate  strength. 

0. 

0. 

...v.. ••*... 

1 

Failed  by  double  flexure. 
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Jacket  No.  20. 

No.  4548. 

Marks,  i^i 

Diameter,  ''.664. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Poundt. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

U,000 

11»250 

U,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

21,110 


Per  aqnare 


nch. 


inc 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
46.000 
46,000 
47,000 
48,000 
49,000 
50,U00 
51,000 
52,000 

53»noo 

64,000 
M,440 


EloDfratkm 
per  inch. 


Inch, 

0. 
.000100 
.000300 
.000600 
.000034 
.001333 
.001467 
.001500 
.001533 
.001567 
.001600 
.001683 
.001933 
.003167 
.004733 
.005287 
.00633^ 


SacceMive 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000200 
.000300 
.000333 
.000400 
.000134 
.000033 
.000033 
.000034 
.000033 
.000033 
.000300 
.001234  i 
.001566  I 
.000634  ; 

.001066    ! 

1 


Permanent  Sa«<je«iiTe 
Jlf  permanent 

•**•  »et. 


Inch. 


0. 
0. 


Inch. 


0. 


1 

0. 

0. 

1 

■                          1 

i 
1 .  . 

1     : 

( 

1 

1 

.  ..       1       

' 

I 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  eummary. 

Tenaile  strength  per  square  inch  of  original  section .- pounds. .    96, 440 

Elastic  limit  per  souare  inch  of  original  section do...    40.000 

Elongation  per  inch  after  mptare inch . .      .  1 907 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00163H 

Eeduction  in  diameter  at  point  of  rapture do. . .        .144 

Reduction  in  area  after  rupture,  {ler  centof  orlglnid  section 44.6 

Position  of  rupture at  the  middle  of  stem 

Character  of  broken  surface silky,  serrated 

Elongaiion of  iDch QecUona ,,..., , .....,.,,,,..,,,.,..,,.,.,, ".12,  ".35*.  ".1? 
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8-IKCH    STEEL   B.    L.    RIFLES. 


No.  955. 


Marks,  l^i 

Length,  5''. 

Diameter,  1".126. 

Sectional  area,  1  square  inch. 

Gauged  length,  4". 


Applied  loadt. 

Compree- 

sion  per 

inon. 

SucoesAive 

compreB- 

sion  per 

inon. 

P  Arm  nnf^n  I 

Sacoesftive 

Bemarka. 

Total. 

Per  sanare 
incii. 

set. 

permanent 
set 

Poundi. 
1,000 
5.000 
10,000 
15,000 
20, 000 
25.000 
80.000 
85,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
.W.OOO 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
04,000 
66,000 
68,000 
70.000 
72.000 
74,000 
76.000 
78,000 
80.  (NX) 

107, 780 

Pound». 
l.COO 
6,000 
10,000 
16.000 
20,000 
26,000 
80,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52.000 
53.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
107,780 

Ineh. 
0. 

.000076 
.000200 
.000325 
.000450 
.000675 
.000700 
.000625 
.000975 
.001125 
.  001175 
.001200 
.001250 
.001275 
.001975 
.002426 
.003250 
.003876 
.004500 
.006675 
.007575 
.008925 
.010600 
.011800 
.  013250 
.014825 
.016550 
.018000 
.019750 
.021175 
.022875 
.025050 

Ineh. 

0. 
.000076 
.000125 
.000125 
.  000125 
.000125 
.000125 
.000126 
.000150 
.000150 
.000050 
.000025 
.000050 
.000025 
.000700 
.000450 
.000825 
.000626 
.000625 
.001176 
.001900 
.001350 
.001575 
.001800 
.001450 
.001575 
.001725 
.001460 
.001750 
. 001425 
.001700 
.002175 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 

...a. 

0. 

****•••••• 

0. 

............ 

Klastio  limit. 

.000500 

.000500 

» 

Ultimate  atreogth. 

• 



failed  by  triple  flexure. 


8-INCH   STEEL    B.    L.    RIFLES. 
No.  4547. 


Ill 


Marks  S%i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  leugth,  3". 


Appli< 
Total. 

Pounda. 

250 

1,250 

2.500 

5.000 

7,300 

10,000 

11,000 

11,250 

11.500 

11,750 

12.000 

12,250 

12,500 

12, 750 

13, 0:)0 

13,250 

13,500 

13,750 

14,000 

25,010 

id  loads. 

Per  fHinare 
iuc'li. 

Elongation 
per  inch. 

SncceMlve 

eloii^at  ion 

per  incii. 

Pomianent 
Het. 

SiirceAsive 

pt^imnnent 

tiet. 

Bomarka. 

Poui^dw. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,0<H) 
51,000 
52.000 
53.000 
54,000 
55,000 
56,000 
100,040 

Inch, 
0. 

.000133 
.000367 
.000667 
.001000 
.001333 
.001433 
.001500 
.001567 
.001600 
.001633 
.001700 
.001733 
.001800 
.001933 
.002267 
.002787 
.003333 
.004267 

Inch. 

0. 

.000133 
.000234 
.000300 
.000333 
.000333 
.000100 
.000067 
.000067 
.000033 

.oooo:t3 

.000067 
.000033 
.000067 
.000133 
.000334 
.000500 
.000566 
.000934 

• 

Inch. 
0. 
0. 

Inch. 
0. 

InitialloacL 

Elastic  limit 
Tensile  strength. 

0. 
0. 

■ 

« 

••■•••«•«•• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section jManila. 

Elastic  limit  per  sanare  inch  of  origins!  section  do. . 

Elongation  per  inch  after  rapture inch. 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . 

Redaction  in  diameter  at  point  of  riipturo do. 

Kednction  in  area  after  rapture,  per  cent  of  original  8e<'tioil 


100,040 

51,000 

.1833 

.001800 

.114 

36.4 

Position  of  rapture ' ~. .'. l".65  from  the  neck 

Character  of  broken  surface granular,  40  percent;  silky  serruto4l,60]>er  cent 

Elongation  of  inch sjootltt^..,.,., r.^.-^r ,,,.,..., ".12, "j30*,".;3 
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8-INCH   STEEL   B.   L.    RIFLES. 


Jacket  No.  23. 

No.  4554. 

Marks,  |?fi 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Kloneation 
per  inch. 

SucrcARive 

oloDgHtioii 

per  iucb. 

PermMnent 
sot. 

SuocesRive 
permaiieut 

80t. 

Remarks. 

Total. 

Per  Boaare 
incn. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11, 750 

12,000 

12,260 

12,500 

12, 750 

13,000 

13,250 

24,020 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30.000 

4o;ooo 

44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
96,080 

Inch. 

0. 
.000067 
.000300 
.O006.'i3 
.000067 
.001333 
.001533 
.001600 
.001633 
.001667 
.001700 
.001887 
.003167 
.004000 
.004033 
.005667 

Inch. 
0. 

.000067 
.000233 
.000333 
.000334 
.000366 
.000200 
.000067 
.000033 
.000034 
.0(K)03:t 
.000167 
.001300 
.000833 
.000933 
.000734 

Ijuh. 
0. 
0. 

Inch. 
0. 

luitial  load. 

.000033 
.000033 

.01K)033 
0. 

Elastic  limit. 

Tcnsilo  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Blastic  limit  per  souare  inch  of  originu  section do . . 

Elongation  per  inon  after  rupture inch . 

Klongation  per  inch  under  sCrain  at  elastic  limit do . . 

Reduction  in  diameter  at  point  of  rupture do- . 

Bodiiction  in  area  after  rupture,  per  cent  of  Original  section 

Position  of  rupture I'M  from  needle 

Character  of  broken  surfaoo igranular;  dull  Herrutwl  spot  at  ihe  cirfiMnfnn-nce 

Slongation  of  inch  sections , , , ".13,  ".17,  ".17* 


06,080 

48,000 

.  1.567 

.001700 

.054 

18.3 
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No.  4553. 

•Marks,  i^«i 
Diameter,  ".5()4. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

6,000 

7.50O 

10.000 

11,000 

11, 2S0 

11, 500 

11,750 

12.000 

12,250 

12,500 

12,750 

13. 000 

13,250 

13.500 

13,750 

24,720 


Per  square 
inch. 


Pounds. 
1,000 
5.000 
10,000 
20,  (H)0 
3U.0O0 
40,000 
44,000 
45.000 
46.000 
47,000 
48,000 
40,000 
50,  OiK) 
51.000 
52,000 
53,000 
54,000 
55.000 
98,880 


*       I  per  mcli. 


Inch. 
0. 

.000007 
.000300 
.000633 
.000967 
.001383 
. 001467 
.001533 
.001507 
.001683 
. 001667 
.001700 
.0017:« 
.001000 
.002133 
.  002767 
. 003000 
.001600 


Inch. 


0. 


. 000067 
.  OOOa'KJ 
.  01)0333 
.  0003:U 
.  000366 
.000134 
.000066 
.  000034 
.000066 
.  000034 
. 000033 
.  000033 
. 000107 
.  0002:j3 
.  00«C:i4 
.001133 
.000700 


Pcrmaiieut 
»ct. 


Inch. 


0. 
0. 


0<K)()33 
00jO33 


Surrcjwivo 
poriiiiiuent 

•HOt. 


KoniarkB. 


I 


Inch. 


0. 


Initial  load. 


000033 


0. 


Elastic  limit. 


Trii.silc  Mtrcn;:jlli. 


General  summary. 

Tensile  atrength  per  sqaare  inch  of  original  section poniids . .    OS.  S.'^o 

Elastic  limit  per  square  moh  of  original  section do . . .    5u.  ooo 

Elongation  per  inch  after  rupture , iiu-li..      .  isii7 

Elongation  i>er  inch  nuder  strain  at  elastic  limit <1o. . .  .  0017(3 

Reduction  in  diameter  at  point  of  rupture do. . .        .  VM 

Reduction  in  area  after  rupture,  per  ceutiun  oron;iiu.il  Hi-clion 30.  2 

Position  of  mptnre ? 1".2  rttim  mck 

Character  of  broken  surfai^ granular;  silkv  rcnh-r 

lilongation  of  inch  sections ".24*,  ".22',  ".10. 

H.  Ex.  161 8 
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8-INCH    B.    L.    STEEL    RIFLES. 


Specific  Gravity  and  Hardness  of  Tubes,  Jackets,  and  Hoops. 

8  IirCH  STEEL  B.  L.  BIELES. 


[No  tension  IobU  of  these  speotmens.] 


Num- 
ber of 
rifle. 

Marks. 

Spec^iflo 
gravity. 

Hardness. 

2 

Bit,  T 

B  Rii  tt 

7.8584 

17.53 

5 

8R»  T 

B  Ri4  Jd 

7.8609 

19.29 

6 

8  R,  T 

BR„M 

7. 8571 

18.08 

7 

8  Mr  T 

BRiiM 

7.8519 

.  17.63 

8 

8R.  T 

BRs  H 

7.8576 

19.92 

0 

8K,  T 

BR,  H 

7.8561 

18.38 

11 

8  K,,  T 

BR«  K 

7.8552 

19.90 

12 

8  Bn  T 

BR.  M 

7.8620 

17.17 

13 

8R„T 

BR«  K 

7.8516 

17.99 

14 

8  Rm  T 

B  Rii  2x 

7.8546 

16.51 

15 

8R„T 

BR»  M 

7. 8592 

17.82 

16 

8  R„  T 

BIi«  M 

7.8588 

18.98 

17 

8R|,T 

BR5  M 

7.8534 

18.29 

18 

8R„T 

BR»  K 

7.8629 

18.19 

19 

8R„T 

BR,  M 

7.8564 

15.58 

20 

8R«T 

BRs  M 

7.8672 

17.62 

21 

8R.iT 

BRc  M 

7.8583 

17.53 

2 

8R,  J 

BR,|M 

7.8627 

19.29 

5 

8R|  J 

BR«  M 

7.8649 

19.08 

7 

8R,  J 

BR,»M 

7.8586 

18.88 

8 

8R,<r 

B  R„  M 

7.8548 

16.90 

9 

8Rf  J 

B  R|o  Jd 

7.8584 

16.82 

10 

8R,,J 

B  Ru  M 

7.8560 

20.03 

11 

8R„J 

BR«  M 

7.8528 

16.16 

12 

8R„J 

BR,oK 

7.8545 

20.03 

13 

8R,|J 

BR«  M 

7.8533 

18.09 

14 

8RmJ 

BRe  M 

7.8517 

17.63 

15 

8Bi«J 

BR^  M 

7.8584 

18.78 

16 

8R,«J 

BR«  M 

7.8525 

19.60 

17 

8R„J 

BR«  M 

7.8666 

20.25 

18 

8R„J 

BR«  H 

7.8526 

17.99 

19 

8R,«J 

BR«  M 

7.8542 

.19. 81 

20 

8R,oJ 

BR4  M 

7.8566 

19.49 

6 

8R,  A, 

R«  H 

7.8522 

21.64 

7 

8R,  At 

K«  M 

7.8496 

20.35 

8 

8R,  A« 

R-  M 
RR4M 

7.8512 

20.70 

9 

8R,  A^ 

7.8580 

19.70 

10 

8  R,o  A» 

BR4M 

7.8482 

21.64 

11 

8  R„  A, 

R,  M 

7.8461 

20.36 

12 

8  R„  A. 

R«  H 

7.8467 

23.30 

U 

8  Ri4  A5 

li^  M 

7.8620 

20.93 

16 

8R,.A4 

BR4M 

7.8648 

23.17 

17 

8  Ri»  As 

R4  M 

7. 8612 

22. 51 

18 

8  R|a  At 

R,  M 

7.8504 

22.14 

19 

8  R„  A, 

R4  M 

7. 8.509 

23.17 

20 

8R4oA< 

R7  M 

7.8336 

23.84 

23 

8R%A, 

R,  M 

7.8521 

22.39 

8-INCH   B.   L.    STEEL   RIFLES. 
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TAB  ULATION  OF  TENSION  SPECIMENS  FROM  8-INCH  STEEL  B.  L.  BIFLES. 


[Stoma,  3  inches  long;  .564  inch  diameter.] 


No  of 
teat. 


4310 

4320 
4313 

4314 
42»2 

4281 
4355 

4377 

4353 
4354 
4375 


4376 
4361 

4373 
4359 
4360 
4871 
4372 
4408 

4407 
4408 


4497 
4510 
4509 

434t 
4340 
4316 
4315 
4.342 
4340 
4341 
4364 
4362 
4363 
4500 
4490 
4548 
4547 


4554 

4553 


Poeition  in  gun. 


TubeKow2. 


— do 

Tube  No.  7. 


...do 

Tube  No.  8. 


do 

TabeNo.ll.. 


do 

do 

do 

....do 


do 

TnbeNo.l3. 


do 

do 

do 

....do 

...do 

Tube  No.  17... 


....do 

Tube  No.  20. 


— do 

Tube  No.  23. 
...do 


Jacket  No.  2.. 

.  ...do 

Jacket  No.  8  . . 

— do 

Jacket  No,  11 . 

....do 

do 

Jacket  No.  14 . 

. ..  .do 

do 

Jacket  No.  17 . 

....do 

Jacket  No.  20 . 


Jacket  No.  23 
....do 


Location 

of  apeoi- 

mena. 


Middle 


.do 
.do 


do 
do 


.  .do . 
.  .do  . 


.do .. 


..do  .. 
Inaide 
Outaide. 


Middle 
...do ... 


..  .do . ... 
.. .do .... 
...do 

Inaide . . 

Middle  . 
. . .do  .... 


.do 
.do 


do 
do 
do 


...do ... 
, . .do ... 
..do ... 
..do ... 
. .  .do  . . . 
...do... 
Inaide . 
Middle 
, .  .do  . . . 
...do ... 
. . . do  . . . 
. . . do  . . . 
...do  . .. 
...do ... 


■do .... 
.do .... 


Elaatio 

limit  per 

•(inare 

inch. 


Poundt, 
44,000 

44,000 
50,000 

52,000 
52,000 

55,000 
46,000 

46,000 

50,000 
49,000 
48,000 


47,000 
40,000 

45,000 
55,000 
51,000 
50,000 
50,000 
49,000 

49.000 
48,000 


40,000 
48,000 
51,000 

44,000 
40,000 
49,000 
48,000 
54,000 
52,000 
51,000 
50,000 
50,000 
47.000, 
51.000 
52,000 
48,000 
51,000 


48,000 
50,000 


Tenaile 
atrength 

per 

aquare. 

inoh. 


P<twtdM. 
04,120 

83,920 
91,680 

87,560 
99,240 

90,880 
89,080 

87,720 

85,960 
98,440 
90,560 


86,360 
94,240 

90,360 
90,760 
86,760 
84.840 
82,880 
91,440 

93,680 
91,160 


92,240 
88,120 
95,360 

86,320 
86,120 
87,160 
88,240 
91,160 
97,680 
97,880 
91,880 
02,720 
91,240 
07,640 
99,680 
96,440 
100,040 


96,080 
98,880 


Elonga- 
tion. 


Peret. 
17.7 

21.0 
20.3 

22,3 
16.7 

10.3 
16.0 

16.7 

25.3 
20.0 
16.0 


20.7 
17.3 

10.7 
20.3 
22.3 
26.3 
26.3 
20.7 

20.3 
20.3 


20.7 
22.0 
18.0 

21.7 
2L0 
20.0 
21.8 
20.3 
10.7 
10.7 
20.3 
20.0 
10.7 
10.0 
10.7 
10.7 
18.3 


15.7 
18.7 


Con- 
traction 
of  area. 


Perct. 
36.4 

40.  t 
27.6 

30.2 
36.4 

41.0 
24.6 

27.6 

47.2 
44.6 
24.6 


33.5 
33.5 

41.0 
41.0 
41.0 
52.2 
52.2 
30.2 

47.2 
36. 4 


44.6 
44.6 
36.4 

47.2 
41.0 
41.0 
41.0 
47.2 
41.0 
41.0 
44.6 
44.6 
30.2 
44.6 
41.0 
44.6 
36.4 


18.3 
30.2 


Appearance  of  fracture. 


Silky,  80  per  cent;  fine 
granular,  20  per  cent 
Silky. 

Silky,  40  per  cent ;  gran- 
ular, 60  per  cent. 
Silky. 

Silky,    alightly    gran- 
ular. 
Silky. 
Granular  and  dull  aer- 

rated. 
Silky,  aer  rated  and 

granular.' 
Silky. 
I)o. 
Silky,  oblique,  50   per 
cent ;  granular,  50  per 
cent. 
Silky,  oblique. 
OraniUar  and  liilky,  ob- 
lique. 
SUky. 
Do. 
Do. 
Do. 
Do. 
Ghrannlar,  50  per  cent; 

ailky,  50  per  cent. 
Silky. 

Granular,  60  per  cent; 
ailky,  aerraied,  40  per 
cent. 
SUky. 
Do. 
Granular,  55  per  cent; 

ailky,  45  per  cent. 
SUky. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Silky,  aerrated. 
Granular,  40  per  cent; 
ailky,  aerrated,  60  per 
cent. 
Granular,  dull  aerrated 

apot. 
Grnnnlar,  ailky  c<^nter. 
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TABULATION  OF  COMFRESSION  SPECIMENS  FROM  8-INCB  STEEL  B,  L. 

RIFLES, 


No.  of 


901 
893 
905 
897 
898 
90« 
914 
9!25 
915 
916 
939 
908 
933 
926 
910 
942 
947 
928 
894 
895 
896 
909 
917 
902 
910 
907 

on 

929 
918 
941 
934 
927 
9&0 


Position  in  gun. 


5. 
0. 

7. 
8. 
9. 


Tube  yo. 
TulH)  No. 
Tube  No. 
Tube  2f  o. 
Tulie  Xo. 
Tube  No. 
Tube  No.  11... 

...do 

Tube  No.  12... 
TulHJ  No.  13.  . . 
Tube  No.  15... 
Tube  No.  16... 
Tube  No.  17... 
Tube  No.  18... 
Tube  No.  10... 
TulM3No.20... 
Tube  No. 21... 
Jacket  Ko.   2  . 
Jacket  No. 
Jacket  Xo. 
Jaekot  No. 
jHcket  No. 
Jueket  No 
Jacket  No 
jHcket  No.  12 
Jacket  No.  13 
JsK-ket  No.  14 
Jacket  No.  15 
Jacket  No.  16 
Jacket  No.  17 
Jacket  No.  18 
Jacket  N«).  10 
Jacket  No.  20 


Location 

of  sped- 

mens. 


5 
7 
8 
9 
10 
11 


Middle 
...do. 
...do. 
...do  . 
. . . do  . 
...do. 
. .  .do  . 
...do. 
...do . 
.  ..do  . 
...do . 
...do . 
. .  .do . 
...do . 
...do  . 
...do. 
...do. 
...do, 
...do . 
. . . do  . 
. .  .do  . 
. .  .do  . 
. .  -do  . 
. .  .do  . 
...do. 
..  .do . 
. . .  do  . 
...  do  . 
. .  -do . 
. . . do  . 
...do . 
..  .do  . 
...do  . 


Elaatic 

limit  per 

aqnaro 

inch. 


Pou  fUff. 
46,000 
45,000 
47,000 
48,000 
63,000 
47,000 
44,000 
41,000 
46,330 
44,000 
41,000 
47,000 
49,000 
46,000 
49,000 
49,000 
47,000 
51,000 
46,000 
48,000 
47,000 
44,000 
48.000 
50,000 
52, 000 
50, 000 
47.000 
52.  000 
49,000 
51, 000 
49,000 
.VJ,  000 
49,000 


Ultimate 

strength 

Xwrsqnaro 

inon. 


PoundM. 

108,700 
85,580 

107, 800 
96,650 
90,540 

105,600 
95,180 
92,100 
94,660 
92, 200 
97,100 

105,600 
99,800 

101, 300 
96,200 

102,200 
96. 810 

108, 330 
97,  .300 
96,775 
93,600 
88,200 

103, 100 

103,600 
94,200 

107.800 
81,200 

110,  .350 
99,100 

110,300 

106,700 

102, 820 

107,  780 


Manner  of  failure. 


Triple  flexare 

...do. 

...do. 


.do. 
.do. 
.do. 


...do. 
...do. 
Double  flexure 
Triple  flexure 
...no. 


.do. 
.do. 


.do. 


.do. 


.do., 

.do., 

.d«)., 

do. 


.do. 


..  .do.. 
Double  flexure 
Triple  flexure 


Double  flexure 
...do 


...do 

Triple  flexure 

—  <i« 

...do 


do 

Double  flexure 
Triple  flexure. 


Length.  Diameter. 


Inches. 
5 
5 
5 
5 
5 
a 

4.975 
5 

5.009 
5 
5 
5 

■» 

u 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5.005 

5 

5 

5 

5 


Inchet. 
1.128 

.798 
L128 
1. 0092 

.708 
1. 128 
1.129 
1.128 
1.103 
1. 105 
L128 
L128 
1.128 
1.128 
1.128 
1.128 
1.128 
1. 126 
1.0092 
1.0092 
1,0092 
1. 128 
1. 128 
1.128 
1.128 
1.128 
1.128 
1. 128 
1.129 
1.128 
1.128 
1.126 
L  126 


10-INCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FROM  TUBES  JACKETS,  AND  HOOPS. 
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Tube  No.  2, 


N^o.  943. 


Marks,  A?;5 

Length,  5". 
Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Gkinged  leogth,  4i"> 


Applied  loads. 

Compres- 
sion per 
inch. 

SnceesslTe 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Item  area. 

Total. 

Per  square 
Incli. 

Poundff. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
105,000 

Fmmd9. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72;  000 
74,000 
76,000 
78,000 
106,900 

hxch. 
0. 

.000100 
.000250 
.000375 
.000500 
.000650 
.000800 
.000050 
.001125 
.001150 
.001175 
.001200 
.001225 
.001250 
.001275 
.001325 
.001375 
.001660 
.002100 
.003275 
.004825 
.006100 
.007650 
.009000 
.010275 
. 011625 
.013125 
.014825 
.016325 
.017875 
.019675 
.021325 
.028450 

Inch* 
0. 
.000100 
.000150 
.000125 
.000125 
.000150 
.000150 
.000150 
.000175 
.000025 
.000025 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050 
.000275 
.000450 
.001175 
.001550 
.001275 
.001550 
.001350 
.001275 
.001350 
.001500 
.001700 
.001500 
.001550 
.001800 
.001050 
.002125 

iMh. 

0. 

Inch. 
0. 

IniUal  load. 

£lastie  limit 

• 
mtimate  strength. 

!!!!**'"."! 

1 

0. 



0. 

0. 

.000525 

.000525 

.006825 

.006300 

.613700 

.006875 

.020500 

.006800 

Failed  by  triple  flexure. 
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Tube  No.  3. 


No.  948. 


Diameter,  1".  128. 

Sectional  area,  1  square  inch. 

Gauged  length,  4". 


Total 


Poundt. 
1,000 
5.000 
1(1, 000 
15,{K)0 
2il  000 
25,  (100 
30, 000 
35, 000 

40.  UOO 

41.  (HM) 

42.  (KM) 

43.  <HM 
44.000 
45.  000 
40,  (KXI 
47.  (KM) 
4K.  OOO 
4ft.  000 
50, 000 
51,000 

52,  000 

53,  (KM) 
54, 000 
5(5, 000 
.W.  (HK) 
GO.  (MK) 
02.000 
ru,  000 
60,  000 
OX.  000 
70.  (»00 

100,  500 


1 loada. 

Per  squaro 
iiicn. 

CoiiiproH- 

Bion  IHT 

iiiuu. 

Rnocosfiive 

coniprcs- 

siuii  per 

iiicli. 

Inch. 
0. 
. 000150 
. 000150 
.  000150 
.  0001.50 
.000150 
.000150 
.000175 
.0(M)175 
. 000050 
. 000050 
.  0004125 
.000050 
.  (X)(K).50 
.  0000.50 
.000100 
.000200 
.000500 
,  000750 
.  000475 
. 000700 
.0008(M) 
.000700 
.001475 
.001400 
.001425 
. 001275 
.  (WHVjj 
.001.500 
.001000 
.001725 

Permanent 
act. 

SnoceAAlre 

permanent 

Bet. 

Remarks. 

Poundt. 

1.000 

5,000 

10. 000 

Inch. 
0. 
.000150 
.  OOiKiOO 
.  000450 
.  000000 
. 000750 
. 000000 
.001075 
.001250 
.  001300 
.  001350 
.001375 
.001425 
.001475 
.001525 
.001625 
.(K)1825 
.  (M)2325 
.  003075 
.  0035.50 
. 004250 
.  0O50.'>0 
.  0057.')0 
.  007225 
.  00H(J26 
.010050 
.011325 
.012050 
.0144.50 
.016050 
.017775 

Inch. 
0. 
0. 

Inch 
0. 

Initial  load. 
Elastic  limit. 

Ultimate  strength. 

, 

15  000 

20,000 
25  000 

30, 000 
35,000 

0. 

40.000 
41.000 

.000025 

.000025 

42.000 

43,000 
44, (KK) 

1 

45,  000 

46.  000 

. 

47,  (M)0 

48,000 

49.000 

50, 000 
51,000 

.001425 

.001400 

52, 000 

53. 000 

54.000 

50,000 

58, 000 

60,  (H)0 
62.  000 

.  007800 

.006375 

64,  000 

06,000 

i 

68.  000 

1 

70,000 
106,500 

.  015125 

.007325 

Failed  by  triple  flexure. 


10-INCH    STEEL    B.   L.    RIFLES. 
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Jacket  Ko,  2. 


No.  935. 


Length,  5". 
Diameter,  1".128. 
Sectional  area,  1  squareinch. 
Gauged  length,  4". 


Applied  loads. 


TotaL 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
:^5,  (MM) 
40,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
60,000 
67.000 
68,000 
69,000 
70, 000 
106.700 


Per  Hq  lutre 
men. 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49, 000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,  (XH) 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
106,  700 


Comprwi- 

sion  iier 

incli. 


Inch. 
0. 

.000125 
.000250 
.000400 
.  00a'>75 
.000750 
.000900 
.001050 
.  001200 
.  001375 
. 001425 
.001450 
.OOlfiOO 
.  001750 
.002425 
. 003150 
.004000 
.004025 
.  Oa5175 
.006050 
.006675 
. 007375 
.007825 
.008525 
.009275 
.  009825 
. 010450 
.011250 
.011875 
.012700 
. 013425 
. 014025 
.  014750 
.  015025 
.016125 


SDCce«8ivo 

compreH- 

sion  per 

inch. 


Inch. 


0. 


.  000125 
.000125 
.  000150 
.000175 
.  000175 
.000150 
.OOOI.'iO 
.000150 
.000175 
. 000050 
.  000025 
. 000050 
.  000250 
.000(575 
.  000725 
.000850 
.000625 
.000550 
.000875 
.  000<i25 
.000700 
.000450 
.000700 
.  000750 
.  000.'«50 
.000625 
.000800 
.000625 
.  000825 
.  0«)725 

.  (mmo 

.  000725 
.  000X75 
.000500 


Perraanont  j^ruiaucnt 
»«*^-       I        sot. 


Remarka. 


0. 


Iti€h. 


Inch, 


0. 


Initial  load. 


ElaatiG  limit. 


000700 


000700 


.  003050 


.003250 


.000900 


002050 


.010100 


003200 


oi:{.Kio 

.\ 


003 150 


UHiiiinte  strength. 


Failed  by  triple  flexure. 


10  INCH  STEEL  B.  L.  RIFLES. 

Specific  Gravity  and  Hardness  op  Tubes,  Jackets,  and  Hoops. 


[No  teiiaiou  testa  of  thi'se  specimens,] 

No.  of 
ritle. 

Marku. 

Specific 
gravity. 

7.8562 

7. 8,-.35 
7. 8570 
7. 8554 
7.8501 
7.8487 

HardncaH. 

2 

3 
2 
2 
3 

4 

10  R,  T      B  R,  M 
10  K,  T      B  Kg  U 
10  II.  J    n  Ri„  M 
10  K^  Ai    H^  M 
10  Ra  B^    M  K4  M 
10  K«  A3  M  ICi  M 

19.39 
18.19 
19.08 
21.77 
22.77 
22.90 

10-INCH  WIRE-WOUND  RIFLE,  NO.  1. 


SPECIMENS  PROM  STEEL  CASTINGS  FOR  JACKET 

AND  HOOPS. 
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10-INCH   WIRE-WOUND   RIFLE. 
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Jacket  l^o.  — . 

^   No.  4321. 

Marks,  ^V?. V 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloncation 
per  inch. 

SiicwsRive 

Peritianent 
set. 

Suforsaive 

Total. 

Pounds. 

250 

1,250 

2,500 

3.750 

5,000 

6.250 

7.500 

8, 750 

9.000 

9.  250 

0.500 

0,750 

10.000 

10,250 

10,500 

10.750 

11,000 

11.250 

11.500 

11.750 

12,000 

12,250 

12.500 

12. 750 

13.(K)0 

13, 250 

13.500 

14.000 

14,500 

15.000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20.500 

21.000 

21,500 

22,000 

22,370 

PersQuare 
incn. 

eloiijsiition 
l>er  iiich. 

pi*ritiHnenb 
itot. 

Inek. 
0. 

Kcmarks. 

• 
pottnds. 
1,000 
5,000 
10,000 
15,000 
20.  (KIO 
25. 000 
30.000 
35.000 
36.000 
37.000 
38,000 
30.000 
40.000 
41,000 
42.  (MK) 
43.000 
44.000 
4.^000 
46.000 
47,000 
48.000 
49.000 
50.000 
51,000 
52.000 
5:),  000 
54.000 
56,000 
58,000 
60.000 
62, 0«) 
61.000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
89,480 

Inch. 
0. 
.000133 
.000333 
.0004.33 
.000<K)0 
.000767 
.001000 
.  0012:i3 
.001267 
.001333 
.001367 
.001400 
.001.533 
.001633 
.001733 
.OOlrtOO 
.001867 
.  OOIO.'JS 
.  002033 
.  002133 
.002200 
.  0023:B 
.  0024:J3 
.  002667 
.  002i»00 
.  003<MJ7 
.00;{833 
.WMI7 
.0100 
.0133 
.0150 
.0167 
.0200 
.0217 
.0250 
.0283 
.0317 
.0383 
.0417 
.0467 
.0517 
.0617 
.0717 
.0883 
.  1267 

Inch. 
0. 
.000133 

.000200 

Inch. 

0. 
0. 
0- 

Initial  load. 

.(KN)IOO         0. 
.000167         0. 
.  000167         0. 

.  000233 

0. 

.  000233 
.  0(KK)34 
.000066 

.  0000.33 

.000033 

1 

.000034 

.  000033 
.000100 
.  (NX)100 

Elastic  limit. 

.000200     1      .000167 

.0<K)100 
.000067 
.0O0O«i7 
.000066 
.000100 
.000100 
.  (XKHI67 
.0001.13 
.  OOOUH) 
.  000234 
.  0002:{3 

r 

■ 

» 

.  000333     1       .  000133 

»  •              •      •                    ■ 

.  ooo7:w 

.0«)0400 

.000167 

.  000766 

.  {M)2807 

.  0033 

.  0033 

.0017 

.0017 

.  0033 

.0017 

.0033 

.0033 

.  0034 

.0066 

.0034 

.0050 

.0050 

.0100 

.0100 

.0166 

.0:i84 

t 

Tensile  strength. 

General  suinmartf. 

Tensile  strength  per  square  inch  of  original  Hcctiun poundH. .    89, 480 

Elastic  limit  per  sanare  inch  of  origins  section do. . .    39, 000 

Elongation  ])er  inch  after  niptnre inch . .      .  1467 

Elongation  per  inch  under  strain  ateloatic  limit do...  .001400 

Bednction  in  diameter  at  point  of  rupture do...        .  114 

Beduction  in  area  after  rupture,  per  cent  of  original  section 36. 4 

Position  of  rupture ".40  from  the  neck 

Character  of  broken  surface dull  silky,  85  per  cent ;  granular,  15  per  cent 

Elomgatioiiofiiicbsectioiia , ".22*  ".10,  ".12 
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10-inCh  wire-wound  rifle. 


No.  4322. 

Marks,  ^^bVa^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Poundt. 
250 
1.250 
2.500 
3,750 
5,000 
6,250 
7,500 
7,750 
8,000 
8,250 

8.500 
8.750 
9,000 
9,250 
9.500 
9.750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11, 750 
12,000 
12,250 
12,500 
13,000 
13,500 
14,000 
14,500 
15.000 
15,500 
10,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,090 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 


Per  aanare 


aqn 
icn. 


Inc. 


Poundt. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30.000 
81,000 
82.000 
33,000 

84,000 
85.000 
36.000 
87,000 
38,000 
89,000 
40,000 
tl.OOO 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54.000 
56.000 
58.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
82.000 
84.000 
86,000 
88,000 
90,000 
92.000 


Elonffation 
per  inch. 


Inch. 


0. 


.000100 
.000383 
.000500 
.000667 
.000833 
.001033 
.001100 
.001138 
.001200 

.001300 

.001833 

.001400 

.801467 

.001533 

.001633 

.001700 

.001800 

.001900 

.002000 

.002067 

.002200 

.002367 

.002500 

.002633 

.002767 

.003067 

.003600 

.004400 

.005667 

.007167 

.009000 

.010833 

.013000 

.015167 

. 017500 

.020000 

.022900 

.026000 

,029167 

.033000 

.037333 

.045000 

.0500 

.0583 

.0650 

.0800 

.1067 


Suooefislve 

elongation 

per  inch. 


Inch. 


0. 


.000100 
.0002^3 
.000167 
.000167 
.000166 
.000200 
.000007 
.000033 
.000067 

.000100 

.000033 

.000067 

.000067 

.000066 

.000100 

.000067 

.000100 

.000100 

.000100 

.000067 

.000133 

.000167 

.000133 

.000138 

.000134 

.000300 

.000533 

.000800 

.901267 

.001500 

.  001833 

.  001833 

.  002167 

.  002167 

.002333 

.002500 

.062900 

.003100 

.003167 

.003833 

. 004333 

.007667 

.0050 

.0088 

.0067 

.0150 

.0267 


Permanent 
set. 


0. 
0. 


Inch. 


0. 


Sacceesive 

permanent 

set. 


Inch. 


0. 


.000067 


.000067 


000233 


.  0(N>307 


.000700 


Bern  arks. 


Initial  load. 


Elastic  limit  (approxi- 
mate). 


.000166 


.000134 


.000333 


.001367  I   .000667 


Tensile  strength. 


General  summary. 

Tensile  strength,  per  square  inch  of  original  section .pounds . .    92, 000 

Elastic  limit,  per  square  inch  of  original  section do 38, 000 

Elongation  per  inch  atter  rupture inch. .      .  1333 

Elongation  per  inch  under  strain  at  elast  ic  limit,  .v. do 001200 

Bednction  in  diameter  at  point  of  rupture do 064 

Reduction  in  area  after  rupture,  per  centum  of  original  section 21.4 

Position  of  rupture '\20  fhim  the  neck 

Character  of  broken  surface granular,  dull  silky  spot  at  the  circumference 

Elongation  of  lAoh  sections , , , ^...^ 'MO, ''.09,  ".21* 


10-INCH   WIEE-WOUND    EIFLE. 
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No.  4323. 

Markg,  *V5  V 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

260 

1,250 

2.500 

3,760 

5,000 

C,260 

7,500 

8,000 

8,260 

8,500 

8.750 

0,000 

9,250 

9,500 

0,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

U,500 

U,750 

12,000 

'12,250 

12,500 

13.000 

18,600 

14,000 

14,600 

15,000 

15,500 

10,000 

10,500 

17,000 

17,500 

18,000 

18,600 

19,000 

19,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 

23,000 

23,500 


PwRquare 
inch. 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
32.000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
30,000 
40,000 
41.000 
42,000 
43,000 
44,000 
4!>,000 
48,000 
47,000 
48,000 
49,000 
50,000 
52,000 
64,000 
50,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90^000 
92,000 
94,000 


Eloni^atioii 
per  Inch. 


Xneh. 
0. 

.000100 
.000267 
.000433 
.000600 
.000733 
.001000 
.001067 
.001100 
.001200 
.001233 
.001300 
.001367 
.  001400 
.  0014.33 
.0015.33 
.001633 
.001700 
.001767 
.001833 
.001033 
.002067 
.002133 
.002233 
.002367 
. 002533 
.002900 
.003333 
.003933 
.004833 
.006100 
.007033 
.009400 
.011633 
.  013733 
.015783 
.018383 
.020600 
.023667 
.026667 
.030333 
.085a 
.0383 
.0467 
.0517 
.0600 
.0733 
.1000 


SnccoBsive 

elongation 

per  inch. 


0. 
.000100 
.000167 
.000166 
.000167 
.000133 
.000267 
.000067 
.000033 
.000100 
.000033 
.000067 
.000067 
.000033 
.000033 
.000100 
.000100 
.000067 
.000067 
,000066 
.000100 
.000134 
.000066 
.000100 
.000134 
.000166 
.000367 
.000433 
.000600 
.000900 
. 001267 
.0018.^3 
.001467 
.002233 
.002100 
.002000 
.002600 
.002167 
.003167 
.003000 
.003666 
.004667 
.0033 
.0084 
.0060 
.0063 
.0133 
.0267 


Permanent 
set. 


Inch. 


0. 
0. 


0. 


.000033 


00067 


000287 


.000400 


.000707 


Successive 

permanent 

set. 


Inch. 


0. 


.000033 


.000034 


Hcmaiks. 


Initial  load. 


Elastic  limit. 


.000200 


.000133 


.000367 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    94,000 

Blastic  limit  per  saiiare  inch  of  originu  section do...    39,000 

Elongation  per  inch  after  rupture inch . .      .  1233 

Elongation  per  inch  under  snrain  at  elastic  limit do...  .001433 

Reduction  in  diameter  at  point  of  rupture do. . .        .104 

Heductlon  in  area i^ler  rupture,  per  centum  oforlgin.il  soction 33.5 

Position  of  rupture ".35  from  the  neck 

Character  of  broken  surface granular,  60  per  cent;  silky,  40  per  cent 

Elongation  of  inch  seotions , , •••.•• ".07,  ".O?,  ".23* 
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lO-lNCH    WIKE-WOUND   EIFLE. 


No.  4324. 

Marks,  Vxfi'' 
Diameter,  ".504. 

Sectional  area,  ^25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total .     Per  sq  uaro 
'       iiM'h. 


Poundt. 

Pou7 

i.'.'io 

1, 

1,250 

.    5, 

2,&00 

10, 

3,750 

15, 

5,000 

20, 

6, 250 

25, 

7,500 

30, 

8,750 

35, 

9.000 

36, 

»,  250 

37, 

9,500 

38, 

9,750 

39, 

10,  im 

40, 

10,250 

41, 

10,  500 

42, 

10,750 

43. 

11,000 

44, 

11,260 

45, 

11,500 

46, 

11,750 

47, 

12,000 

48, 

12,250 

40, 

12,500 

50, 

12,750 

51. 

13, 000 

52. 

13,250 

53, 

13,500 

54, 

13, 750 

55. 

14,000 

56, 

U.  250 

57. 

14,500 

58. 

14,750  H 

50, 

15,000 

60. 

15,500 

62. 

10,000 

64. 

16,500 

66. 

17,000 

68. 

17,500 

70, 

18,000 

72, 

18,500 

74, 

19,000 

76. 

ltt,,')00 

78, 

20.  OUO 

80, 

20,600 

82, 

21,000 

84, 

21,500 

86, 

22,000 

88, 

22.500 

90. 

23,000 

92. 

23,.')00 

94, 

23,740 

94. 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
(MX) 
000 
000 
000 

uoo 
ooo 

000 

000 

000 

000 

000 
000 
000 
(MH) 
IKK) 
000 
(NH) 
000 
(100 

000 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


EloDj^ation 
pt*r  iucli. 


Inch. 


0. 


.000100 
.000267 
.000400 
.000600 
. 000767 
.OOIOOO 
.001200 
.  001233 
.001300 
.001333 
, 001367 
. 001400 
.001467 
.001567 
.  0016.t3 
.  Ot»1700 
.001733 
.  0(aK00 
.001867 

.  ooioa'i 

.002000 
.002067 
.002200 
.  002267 
.  002:J33 
.  002500 
.  (K)2667 
.  002H67 
.003133 
.  003567 
. 004033 
.004800 
.  000767 
.  008733 
.OlOftW 
.012007 
.OUmK) 
. 017100 
.  019*i67 
.022167 
. 025000 
.0283 
.  0317 
.0383 
.0417 
.0467 
.0533 
.  06(N) 
.0767 
.0867 


SiiccPMlve 

elongation 

per  mch. 


Jneh. 
0. 

.000100 
.0001(77 

.0(Mn.rj 

.0<K)200 
.OOOHm 
.  0lMl2a3 

.  owrjoo 
.  0(kk)3:j 

.  00(K)U7 
.  0(»Oi)33 
. 0OOC34 
.  (K)0033 
.  OiHH)(57 
.000100 

.  ixnmo 

.  00(K)07 

.  0001  i:i3 

.  00(MMi7 
.  00«».HJ7 
.  OtKKH.O 
.  (MM  l>4»7 
.  000(Hi7 
.04N)i;{3 
.  000(MJ7 
.  (X)0006 
.(H)ll|07 
.(HHIKh 
.  0O(rj(K) 
.  001 1206 
.  OU  M34 

.0)0  too 

.  000707 

.  innwyj 

.  0010(56 
.(M)2I00 
.001834 
.  002233 
.  0(i2200 
.002567 
.  002.5(M) 
.  IH)2H33 
.0033 
.  0034 
.0006 

.oo:h^ 

,  0050 
.0066 
.0067 
.0167 
.0100 


Pernniu'iit 
sol. 


Sucri'MMive  I 

I»friiiiiiu'>ni ' 

set. 


-.     I 


Jneh. 


0. 
0. 


Jtieh. 


KniinrLH. 


Initial  load. 


0. 


.000033 


000033 


.(AH)  133 


OOliJ(H)       KluBtic  limit. 


00i)2()7 


000134 


.000100 


mmxi 


Tensile  atren<;th. 


General  summat^. 


Tensile  ntrongth  per  square  inch  of  oriffiuiil  snction ponnils .      94. 060 

KlAstiu  limit  per  Mouare  inch  of  original  sect i<m  do. ..    40,  otK) 

£lougati<m  per  incii  after  rupture inch . .      .  KKKI 

Elongation  per  inch  under  stniin  at  elastic  limit do...  .001400 

deduction  in  diameter  at  point  of  rupture do...        .054 

Reduction  in  »nm  after  rupture,  per  cent  of  oi-l;iiiral  st-ction 18. 3 

Position  of  rupture ".35  from  the  nock 

Character  of  broken  surface granular,  80  per  cent ;  dull  silky  spot,  20  iwr  cent 

Elongation  of  Inch  sections ".16*,  ".OG,  ".08 


10-INCH   WIRE-WOUND   RIFLE. 
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No.  4325. 

Marks,   bt^u 

Diameter,  ".564. 

Sectional  area,  .25  square  inclu 

Gaagecl  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Suocwwive 

eionpAiion 

per  inch. 

Permanent 

net. 

Sncceiwive 

permanent 

set. 

Bemarks. 

ToUl. 

Per  soniure 
inco. 

Piunds. 

250 

1.250 

2,500 

3,750 

5.000 

6.230 

7,500 

8,000 

8,250 

8,500 

8,750 

9.000 

9.250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15.000 

15,500 

16.000 

16.500 

17,000 

17,500 

18,000 

18,100 

Pounda. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
99,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
72,400 

Ineh. 
0. 
.000100 
.  0(Mi:ioo 
.000433 
.000000 
.000767 
.000933 
.001000 
.001033 
.001067 
.001100 
.001167 
.001200 
.001267 
.001300 
.001367 
.006000 
.007933 
.008367 
.010567 
.011800 
.012667 
.013833 
.016000 
.017333 
.019333 
.023333 
.028267 
.031667 
.087667 
.0433 
.0500 
.0600 
.0683  : 
.0833 
.1067 
.1467 
.8000 

Inch. 
0. 

.000100 
.  OiMn!tK) 
.0tN»l.'{3 
.000107 
.000167 
.OOOl«36 
.000007 
.000033 
.000034 
.000033 
.000067 
.000033 
.000067 
.000033 
.000067 
.00:»633 
.002933 
.000434 
.002300 
.001233 
.000887 
.001166 
.002167 
.001333 
.002000 
.004000 
.004934 
.003400 
.006000 
.005633 
.0067 
.0100 
.0083 
.0150 
.0234 
.0400 
0.533 

Ineh, 
0. 
0. 

Ineh. 
0. 

InitiAlload. 
ElaoUo  limit. 

0. 

0. 

% 

0. 

.000067 

.000067 

.010^67 

.010100 

.017600 

.007433 

■  Tensile  strength. 

General  summary, 

Tensfle strength  per  square  inch  of  original  section pounds..       72,400 

BlostSc  limit  x^r  square  inch  of  original  section do . . .       40. 000 

Elongation  per  incn  after  ruptare inch..         .2567 

Klongation  per  inch  under  strain  at  elastic  Limit do. . .      .  00i:i67 

RedaotioQ  in  diameter  at  point  of  rupture do...  104 

Bedaction  in  wea  after  rapture,  per  centum  of  original  section 57.0 

Position  of  rupture ".  85  from  the  neck 

Character  of  broken  sorflftoe silky 

Xkmgation  of  inch  seotiona ".  43%  ".  19,  ".  15 

H.  Ex.  161 9 
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10-INCH   WIRE-WOUND   BIFLE. 


So.  4326. 


Mftiks,  'Si^.V 

Diameter,  ".564. 

Bectioual  area,  .25  square  inch. 

Gau^'ed  length,  3". 


Applic 
TotAl. 

•d  loadD. 

Per  ftoiiare 
inch. 

Klon^ation 
per  inch. 

SuccoMive 

elongation 

per  inch. 

Permiuient 
Met. 

Snccessive 

Iiemiancnt 

set. 

RemarkB. 

Poundjt. 
2.50 
1.250 
2.  .500 
3.750 
5,000 
6, 2.50 

7,  :-m 

8.  (KKI 
8, 250 

8.  5(K) 
8,750 

9.  IKK)  , 
9.250 
9.  5(K) 
9,  7.50 

10.  (KK) 
10. 2.50 

10.  .5(K) 
10,7.50 

11.  (KH) 
11.2.50 
11.5(X) 
11,750 

12.  (KK) 
12.  250 

12,  .500 

13,  (MH) 
]3.5(K) 

14,  (KK) 
14,  .500 
1.5,  (KK) 
1.5.  .500 
16,  (KM) 
10.500 
10,  (KM) 

Pound*. 
1,000 
5.000 
10,000 
1.5.000 
20,000 
25.  (KK) 
30.  0(X) 
32,  000 
33.000 
34, (K)0 
.35.(K)0 
36.000 
.37.  (KK) 
38. 000 

39,  (XK) 

40.  (N)0 
41.000 
42,000 
43,000 
44.000 
45,000 
46,  (K)0 
47,(K)0 
48.  (NK) 
40, 0(K> 
50,  <KK) 
52.  (HK) 
r>4.  (KK) 
5(i,  (KK( 
.58.  (KK) 
60,  (KK) 
62.  (KK) 
64,  0(K) 
66.0(K) 
66.400 

Inch. 
0. 

.000067 

.ooaioo 

.  0(K)4.33 
.  0(KK>33 
.  (KK)767 
.OOKWO 
.001007 
.0011.33 
.001167 
.0012(K). 
.001267 
.(X)13:{3 
.  002000 
.  00:j833 
.  007833 
J008267 
.009333 
.  01(K567^ 
.012(KX) 
.013667 
.0155(K) 
.  017067 
.018000 
'.  020(H)0 

.(r22067 

.  0283 

.0317 

.0307 

.0417 

.0500 

.Orrf57 

.0050 

.08(X) 

.0833 

Inch. 

0. 
.0(KK)67 

V.  0(Kr233 
. 000133 
.  lKKr2(K) 
.0(K)1.34 
.  00(r23:{ 
.  0(KK>67 
.000006 

.(NH)o:u 

.  0(KN).33 
.(KXX)67 
.0(XKK16 
.000607 

.tK)i8:j3 

.  0O>l(XK) 

.0(»4:m 

.OOKKW 

.  0013.34 

.0013.33 

.001667 

.001833 

.001.567 

.  (KX)H33 

.  002<KX) 

.  (X)2067 

.006233 

.  0034 

.  (K).50 

.00.50 

.  0083 

.0067 

.0083 

.0150 

.0033 

Intih. 
0. 
0. 

Inch. 

0. 

Initial  load. 

0 

EljiAtic  limit. 
Ten«ile  strrngth. 

0. 

0. 

0. 

.006600 

.006000 

.  012133 

.005538 

.02033:1 

.008200 

» 

General  summary. 


TcnBile  fttronjcth  per  Hquare  inch  of  original  ect-tion ponnda . . 

Ela.stu-  limit  per  HouarH  inch  of  original  aoction do... 

Elonuation  per  incii  attfr  rnpturc inch.. 

Elon^Ht ion  ))cr  inch  under  Htrain  at  claatic  limit do . . . 

Kediift  ion  In  diameter  at  point  of  rupture do. . . 

Kcdurt  ion  in  area  al1©r  rupture,  per  oentnm  of  original  acction 

Po.sition  of  rupture 1".5  from  the  neck. 

Charact4>r  of  broken  surface granular;  blow  hole  in  fractured  iiurfa^  'MO  diameter 

Elongation  of  inch  aoctioiM ".06,  ".12*,  ".10 


66,400 

37,000 

.  (1033 

.  00i:)33 

.054 

18.3 


I 


10-INCH    WIRE-WOUND   RIFLE, 
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ISo.  4337. 

Marks,  VtV 

J^ameter,  ".565. 

Sectional  area,".25  square  incli. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per Inch. 

SiicGoasive 

elongation 

per  inch. 

Pei^manent 
set. 

Saccessive 

permanent 

set. 

BemarlLS. 

Total. 

Per  an  uare 

inch. 

• 

Pounda. 

250 

1,250 

2,500 

3,750 

5.000 

6,250 

7,500 

8,000 

8, 250 

8,500 

8.750 

9.000 

9.250 

9.500 

9,750 

10,000 

10,250 

10, 500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,  250 

12,500 

13.000 

13. 5(K) 

14.000 

14.500 

15.000 

15,500 

16.000 

16,500 

16,980 

Pounda. 
1,008 
5.000 
10,000 
15.000 
20,000 
25,000 
30.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
.38,000 
39,000 
40,000 
41, 000 
42,000 
43,000 
44,000 
45,000 
'       46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54.000 
56.000 
58,000 
60.000 
62,000 
64.000 
66,000 
97,920 

Inch. 
0. 
.000133 

.ooo:«)o 

.00t)467 
.0006.'fil 
.000800 
.001000 

.ooio;)3 

.001067 

.  ooii:t3 

.001233 
.001300 
.001367 
.001400 

.oou:» 

.001633 
.0022^53 
.IK)6600 
.007667 

.008500 

.oio:i33 

.012000 
.012900 
.014167 
.015567 

.oi7»:w 

.021667 
.025000 
.OliOOOO 
.035000 
.  038133 
.045000 
. 051667 
.0600 

Inch. 
0. 

.000133 
.000167 
.  0tW167 
.000166 
.000167 
.000200 
.00003.3 
.000034 

.oooixto 

.000100 
.000067 
.  0(XMK)7 
.  0000.33 
.  OOCMKW 
.  OtMr200 
.000000 
.004367 
.001067 
.00083:3 
.0018:j3 
.001667 
.  (K)0J)0O 
.001267 
.001400 
.  0(r2.'(66 
.  tKI37:M 
.  00.33:» 
.005000 
.005000 
.  003.333 
.006667 
.006667 
.008333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

• 

0. 

- 

.000033 

.000033 

.000300 

.000267 

, 

.008800 

4 

.008500 

.016200 

.007400 

•"" -•-. 

• 



• 

Tensiye  strength. 

^ 

General  summary. 


\ 


Tensile  strength  per  square  ioch  of  original  section ponmls..    67,920 

Elastic  limit  {>er  stiuare  inch  of  original  swtiun do. . .    39, 000 

E1oii«;ation  per  inch  after  rapture / inch..      .0733 

Elongation  per  inch  under  ntratn  at  elastic  limit do...  .001433 

Reduction  in  diameter  at  point  of  rupture do. . .        .  025 

Kednction  in  area  after  rupture,  per  centum  of  original  section 8.4 

Position  of  rupture ".15  from  the  neck 

Character  of  broken  surface granular ;  fractured  surface  contained  a  blow  hole  ".08  X  "'30 

Elongation  of  inch  seotioaa ".08*.  ".06.  ".06 


132 


lO-mCH   WIRE-WOUND   RIFLE. 


No.  4328. 


Marks, 


lOWBJ 
MT,0 

Diameter,  ".564. 

Sectional  area,  .25  square  inclu 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SncwsHive 

Permanent 
set. 

SttcoeMive 

pennanent 

set. 

Remarks. 

• 

Total. 

Per  fMi  aare 
incn. 

Pounds. 

1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
64,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
70,960 

elonj^ntion- 
per  inch. 

Pound*. 

250 

1. 250 

2, 500 

3,750 

5,000 

6.250 

7,500 

8,000 

8,260 

8,  .500 

8,750 

9,000 

9,250 

9,500 

9.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15.000 

15,600 

16,000 

16,600 

17,000 

17,600 

17,740 

Inch, 
0. 
.000133 
.000333 
.000533 
.00U733 
.000897 
.001033 
.001100 
.001133 
.001200 
.001233 
.001267 
.001300 
.001333 
.001400 
.001467 
.001533 
.001667 
.002200 
.006267 
.009100 
.010033 
.010833 
.0129:t3 
.014400 
.016333 
.0200 
.0250 
.0283 
.0333 
.0367 
.0433 
.0483 
.0567 
.0683 
.0833 

ItiCh. 

0. 

.000133 
.000200 
.000200 
.000200 
.000134 
.000166 
.000067 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000007 
.000067 
.000066 
.000134 
.0005.33 
.'004067' 
.00-J8:i3 

.  oooo:(3 

.000800 
.002100 
.001467 

.  ooioro 

.003667 
.0050 
.00:33 
.0050 
.00:34 
.0066 
.0050 
.0084 
.0116 
.   .0150 

Inch. 
0. 
0,      \ 

Inch. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

« 

.000033 

.000033 


.000033         0. 

1 

.000067 

.000034 

.000200 

.000133 

1 

.007497 

.007267 

.  014367 

.006900 

1 

1 

General  summary, 

TenMle  ntnmgth  per  square  Ineh  of  original  section pounds. .    70, 960 

Elasticlimit,  ]>erflqnare  inch  of  original  section do...    41,000 

Xlongntion  per  inch  after  rapture incli. .      .  0967 

Elongation  iK^r  inch  nnder  strain  at  elasticlimit do...  .001533 

Reclnction  in  diameter  at  point  of  rupture do...        . 034 

Itednction  in  area  after  rupture,  per  centum  of  original  section 11.6 

Position  of  rupture 1".3  fr»mi  tlioneck 

Character  of  broken  surfaoe granular;  fractured  surface  contained  two  small  blow  holes 

Elflocatlon  of  iaoh  Mottoaa ".06,  ".IS*  ".09 


10-INCH  WIEE-WOUiro  BIFLE, 
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No.  4329. 


Marks,  St." 

Diameter,  ^'.564. 

Sectional  area,  J25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Eloncrfttion 
I)er  luck. 

SuGoeB^ire 

olonffAtion 

per  inch. 

Permaoent 
set. 

Sa«ceMiTe 

permanent 

set. 

Kemarks. 

Total. 

Per  Doaare 
incQ. 

Poundt. 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7,500 

8,000 

8,250 

8,500 

8,750 

9,000 

'9,250 

9,600 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14.000 

14,>00 

15,000 

15,500 

16.000 

16,500 

16,920 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 

riO,ooo 

52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
67,680 

Inch. 
0. 
.000133 
.000333 

.000733 

.000033 

.001067 

.001133 

.001107 

.001200 

.001233 

.001267 

.001300 

.001333 

.001433 

.001533 

.002200 

.003167 

.006500 

.008167 

.000400 

.011033 

.  0119:t3 

.013333 

.014733 

.016733 

.  0200 

.02r>0 

.0283 

.0.117 

.0367 

.0417 

.0483 

.0550 

Inch. 
0. 
.000133 
.000200 
.000234 
.000166 
.000200 
.000134 
.000066 
.  0(K)0.'U 
.000033 
.  0(N)0.'{3 
.  (KkWM 
.000033 
.000033 
.000100 
.000100 
.000667 
.000067 
.003333 
.001667 
.001233 
.0016:{3 
.0000<H) 
.OOHOO 
.001400 
.002000 
.0a3267 
.0050 

.oo3:t 

.0034 
.0050 
.0050 
.0066 
.01KJ7 

• 

Ineh, 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Slaeticlimil. 

0. 

0. 

0. 

* 

.000233 

.000233 

• 

Tensile  strengtb. 

'                                           1 

.007733 

.007500 

.014733 

.007000 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section poands..    67.680 

Elastic  limit  per  square  inch  of  uriginal  sm^tion do...    38,<NH) 

Sloufcation  per  inch  after  rupture : inch..      .0067 

Elongation  per  inch  under  ntrain  at  elsMtlc  limit do...  . 0013:^3 

Kedaction  in  diameter  at  point  of  rupture do...        .024 

Keduction  in  area  aft^r  rupture,  per  centum  of  original  section 8. 4 

Position  of  mptare at  middle  of  st«m 

Character  of  broken  snrfaoe grannlor,  spongy  spot  at  the  circumference 

Elongation  of  inch  seotions ".05  ".08*  .07 
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10-INCH   WTRE-WOUND   RIFLE, 


Trunnion  Hoop. 

No.  4368. 

Marks,  ^'^f™ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Appliml  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
3. 750 
5,000 
6,250 
7.500 
8,750 
10, 000 
10,  250 
10. 500 
10,750 
11,000 
11,250 
11,500 
11.750 
12,  OUO 
12,250 
12,500 
12,750 
13,000 
13,250 
13, 500 
13, 750 
14.000 
14.500 
15,000 
IV  500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
10, 000 
10,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,170 


Per  square 
incl 


squa 
nco. 


Pounds. 
1,000 
5,000 
10,000 
15,0(K) 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42.000 
4;},  OUO 
44,000 
45,000 
40,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
5:),  000 
54,000 
55.000 
56,000 
58.000 
60.000 
62, 000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,  (HK) 
82,  (MM) 
84.000 
86.000 
88,000 
88,680 


£lon  nation 


gal 
Tnc 


per  Inch 


Inch. 


0. 


.000075 
.000275 
.  0(KU25 
.000600 
.000775 
. 001000 
.001225 
. 001450 
.  00154M) 
.001550 
.001025 
.001700 
.  0017.50 
.0018(M) 
.001825 
.001950 
.002025 
.(M)2125 
.  WI2225 
.  0(K>:{25 
. 002475 
.  002075 
.  002875 
. 003750 
.  0f»5775 
.(H)7700 

.  mm)0 

.011875 

. 014325 

.016250 

. 018875 

.021500 

.024750 

. 028750 

.032000 

.  0.36875 

.0425 

.0500 

.0575 

.0750 

.0950 


Sncceftsivc 

•longation 

permoh. 


Inch. 


0. 


.000075 
.000200 
.000150 
.000175 
. 000175 
. 000225 
.  000225 
.  000225 
.0(M)050 
.  OOOO.'iO 
.  O00i»75 
.0(MM)75 
. 000050 
.0000.50 
. 000025 
. 000125 
. 000075 
.000100 
. 000100 
.OiMilOO 
.000150 
.  (MM)200 
.  0002l»0 
.  (M)0875 
.  002<>25 
. 001025 
.001800 
.  002.175 
. 002450 
.001925 
.002625 
.  002625 
.003250 
.004<MM) 
.003250 
.  004875 
.005625 
.IM)75 
.0075 
.0175 
.0200 


Permanent 
set. 


Inch. 


0. 
0. 


.000025 
.066656' 


000175 


SuccesAive 

pennanent 

set. 


Inch. 


0. 


.000025 


.000025 


000125 


000325 


000050 


.000150 


■   .0<H)025 


Remarks. 


Initial  load. 


( EloHtic  limit. 
I  Mot  well  defined. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  sqnare  inch  of  original  section ponnds. .    88. 680 

Elastic  limit,  per  siiuare  inch  of  originjd  section,  not  well  defined do. . .    47, 000 

Elongation  i)er  inch' afl^er  mptnre inch . .      .  1025 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001825 

Reduction  in  diameter  at  point  of  rupture do. . .        .  004 

Reduction  in  area  after  rupture,  per  centum  of  original  section 21. 4 

Position  of  rupture 1 "  .6  from  neck 

Chuiicter  of  broken  surface ^^ silky  oblique,  with  spots  of  light-colored  metal 

Elongation  of  inch  sections: ...\ ".04,  ".07,  ".20*,  ".10 


10-mCH   WIRK-WOUND    RIFLE. 
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No.  4370. 


Marks,  »o\«jTH 

Diameter,  ".564. 

Sectioual  area,  .25  square  inch. 

Gauged  lengtb,  4". 


Applied  loads. 


Total. 


Poundt. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7.500 

8,750 

10,000 

10. 250 

10.500 

10, 750 

11,000 

11,2.50 

11.500 

11,750 

12,000 

12.  250 

12,  SIM) 

12, 750 

I'J,  000 

13,250 

i:t,  500 

13, 750 

14,000 

14, 250 

14, 500 

15,(100 

15, 500 

16.000 

16.500 

17,000 

17,500 

18,000 

18,500 

19,000 

19, 500 

20,000 

20,500 

.21,000 

21, 500 

22,000 

22,500 

22,740 


J 


Per  sqtiare 
iucn. 


i*ound9. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
35.000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.  04H) 
47,000 
48,000 
49,  (KM) 
50,000 
51.000 
52,  0(K) 
53,000 
54.000 
55, 000 
50.000 
57. 000 
58.000 
60.000 
62,000 
64,000 
66,  MM) 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82. 000 
84,000 
86,000 
88.000 
90.000 
90,960 


Elon^tion 
per  inch. 


Inch. 
). 

.000100 
.  000250 
.  000450 
.  0006.50 
.  (M)0825 
.001(r25 
.001225 
.  Un450 
.001500 
.001525 
.001575 
.001625 
.001675 
. 001750 
.  on 1775 
.  001825 
.001H75 
.002000 
.  (NrilOO 
.  002200 

.  oo2:kki 

.  (*)2450 
.  002550 
.00:  J 175 
.  oo;«25 

.  004:575 
.  0(MVi50 
.  008250 
. 010375 
.012675 
.  015250 
.  0182.50 
.0212.50 
.  02:1875 
.  027500 
.  031250 

.o:«5oo 

.039125 

.0475 

.0550 

.0675 

.0800 

.1050 


Sucoesaive 

elou^tioa 

p«r  inch. 


Inch. 
). 

.000100 
.000150 

.  (Mxrjoo 
.  oo(r.>oo 

.000175 
. 000200 
.  0002iK) 
.  000225 
.0(K)(>50 

.  ooo(ri5 

.  0000.50 
.000050 
.0000.50 
. 000075 
.  (t00025 
. U0J05U 
.  (HMM)50 
.000125 
.  (MN)IOO 
.OOOlOi) 
.  OOOl(N) 
.0001  ."^11 
.  OOiilOO 
. 000625 

.mNii.'Mi 

.04HO5O 
.  OOIST.'i 
.  002»KM) 
.  (K>2125 
.  002:500 
. 002575 
.  0(Ki«H)O 
.  003mM) 
.  0  »2<}25 
. 003625 
. 003750 
. 004250 
. 003625 
.  008.575 
.  0075 
.0125 
.0125 
.0250 


i 


Pemianent 
set. 


Inch. 


0. 
0. 


.000025 


Sacceaalve 

permanent 

set, 


Inch. 


0. 


000025 


Remarka. 


Initial  load. 


000225 


00  .700 


Elastic  limit. 


000200     i 


000175 


Tensile  Btrengtli. 


General  summary. 

Tensile  strength  per  square  incli  of  original  section pounds . .    90, 9G0 

•    Elaatlc  limit  per  square  inch  of  original  set'tion do. . .    40, 000 

Elongation  per  inch  after  rupture inch . .      .  1250 

Elongation  per  inch  under  strain  at  elastic  limit do  ...  001875 

Reflnotion  in  diameter  at  point  of  rupture do. . .        .  084 

Reduction  in  area  after  rupture,  per  centum  of  original  section 27. 6 

Position  of  rupture 2"  from  the  neck 

Character  of  hrokon  surface didl  silky ;  «»bliq ue 

Siongatlon  of  inch  sections ".08,  ".22,  ".11,  ".09 


136 


10-INCH   WIRE-WOUND   RIFLE. 


No.  4369. 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  4". 


Applied  loadB. 


Total. 


Pounds. 
250 
1,250 
2.500 
3,760 
5,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
11,760 
12,000 
12, 250 
12,500 
12, 750 
13,000 
13.250 
1.3,500 
13,750 
14,000 
14,500 
15,  (KK) 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21, 500  « 


PerMnaro 
inon. 


Pwmds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
51,000 
62,000 
53,000 
64,000 
55,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 


Blon^tion 
per  inch. 


Inch. 
0. 

.000125 
.000300 
.000475 
.000050 
.000800 
.001000 

.oon.'so 

.  001300 

.001375 

. 001425 

.001475 

.001500 

.001525 

.  001575 

.001625 

.001075 

.001750 

.001800 

.001025 

.002025 

.002225 

.004000 

.005700 

.007500 

.009950 

.011760 

.014250 

.016750 

.019750 

.022500 

.025750 

.029375 

.033600 

.037600 

.0425 

.0500 

.0575 

.0700 

.1000 


Saoceaslve 

elongation 

per  Inch. 


Inch. 

0. 

.000125 
.000175 
.000175 
.000175 
.000150 
.000200 
.  000150 
.OOOlifO 
.000075 
.000050 
.000050 
.  000025 
.000025 
.000050 
.000050 
.000050 
.000073 
.000050 
.000125 
.000100 
.000200 
.001775 
.  001700 
.001800 
.002450 
.001800 
.002500 
.002600 
.003000 
.002750 
.003250 
. 003C25 
.004125 
.004000 
.0050 
.0075 
.0075 
.0125 
.0300 


0. 
0. 


Permanmt 
set. 


Inch. 


0. 


0. 


0. 


Suoceaaive 

permanent 

set. 


Inch, 


0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  nummary. 


Tensile -atrength  per  square  inch  of  orieinal  section pounds. 

Elastic  limit  per  sauare  inch  of  originu  section do.. 

Elongation  per  incn  after  mptaro iuoh . 

Elongation  per  inch  under  strain  at  elastic  limit do . . 

Keduction  in  diameter  at  point  of  rupture do . . 

Keduction  in  area  after  rupture,  per  centum  of  original  section. 

Position  of  rupture l'M3  from  the  neck 

Character  of  broken  surface granular,  55  per  cent;  dull,  silky,  45  p^  cent 

Elongation  of  inoh  seotiona.... ".08,  ".22*,  ".10,  ".07 


86.000 

60.000 

.1175 

.001800 

.074 

24.6 


\ 


10-INCH  WIRE-WOUND  RIFLE* 
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Hoop  Ai. 

No.  4330. 

Marks,  ^«^?«^' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Eloniratioii 
per  iDch. 

Sncce««ive 

6lon^atioIl 

per  inch. 

Permanent 
set. 

Sacoessive 

penuaueut 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,260 

7,500 

7,760 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10.000 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14.500 

15.000 

15,440 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.000 
31,000 
32.000 
38,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 
61,760 

Ineh 
0. 

.000075 
.0001(50 
.000875 
.000526 
.000675 
.000875 
.000900 
.001000 
.010000 
.013750 
.015000 
.Olft'HX) 
.018000 
.019875 
.021700 
.023750 

.a'ioo 

.0350 
.0388 
.0450 
.0525 
.0600 
.U700 
.0850 
.1025 
.1325 
.2050 

Ineh. 
0. 
.000075 
.000175 
.000125 
.0001.50 
.00()1.'>0 
.000200 
.000025 
.000100 
.000000 
.003750 
.001250 
.OOl.'HIO 
.  001. 'iOO 
.001875 
.001H25 
.002050 
.  0<J«250 
.0050 
.013H 
.U062 
.0075 
.0075 
.0100 
.01.50 
.0175 
.0300 
.0725 

Ineh. 
0. 
0. 

IlMh. 

0. 

Initial  loMl. 
Elastic  limit 

Tensile  stren/^th. 

^ 

-.000025 

—  000025 

.013875 

.013900 

.  0222.'i0 

.008375 

1 

General  summary. 

Tensile  atren^h  per  square  inch  of  original  section i poamls..      61,760 

Elastic  limit  per  saaare  inch  of  original  section do...      31,000 

Elonjcation  per  iucu  after  rupture '. inch . .       .  2500 

JSktngatlon  per  inch  under  stmiu at elasticlimit do. . .     .00(KIOO 

deduction  in  dianie(«r  at  point  of  rupture do. . .         .134 

Kedurtion  in  area  after  rupture,  per  cent  of  original  section 41 .9 

l\>siiion  of  rapture 1".75  from  the  nock 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".17,  ".20,  ".43%  ".20 
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15-INCH   WIRE-WOUND  '  RIFLE. 


No.  433L 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Eloneation 
per  Inch. 

Snccesaive 

elongation 

per  inch. 

Permanent 
aet. 

Saoceaaive 

permanent 

set. 

Bemarka. 

Tof4U. 

Per  square 
inch. 

Pounds. 

250 

1.250 

2,500 

3,750 

5.000 

6,2.50 

7, 500 

7,750 

8,000 

8,250 

8.500 

8,750 

9.000 

9,250 

9,500 

9.750 

10,000 

10,500 

11,000 

11,500 

12,000 

12. 500 

13,  (WO 
13,500 

14,  (MM) 
14, 500 
15,000 

15,  .500 
16.000 
16,500 

16,  520 

Pound*. 
1.000 
5,000 
10,000 
15,000 
20,000 
2.5,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35.000 
36.000 
37,000 
38,000 
39.000 
40.000 
42,000 
44,000 
46,000 
48,000 
.50, 000 
52,000 
.54,000 
56.  (HW 
58,000 
60.000 
62,000 
64,000 
66,000 
66,080 

Inch. 
0. 

.000175 
.OOOJOO 
.000550 
.000700 
.000875 
.001050 
. 001075 
.001125 
.  0012(K) 
.001225 
.001275 
.001300 
.  001350 
.001450 
.013750 
.  015750 
.018125 
.  021750 
.  025,500 
.  029:j75 
.  033750 
.  (»3H750 
.  04.5(MH) 
.051875 
.  0625 
.0750 
.0000 
.  1125 
.1650 

Inch. 
0. 

.000175 
.000225 
.000150 
.000150 
.000175 
.000175 
.000025 
.000050 
.000075 
.  0O0(r25 
.  0(M)050 
.  000025 
.000050 
.000100 
. 012300 
.  002000 
.  002:175 
.  00.1025 
.  003750 

.  oo;w75 

.  0(»-t;J75 
.00.5000 
.006250 
. 0OG875 
.  010(J25 
.  0125 
.01.50 
.  0225 
.05-25 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

* 
Tensile  strength. 

.000025 

.060625 

.000075 

.000050 

_    .  - 

-.1 

j 

.  014175           .  014100 

1 

1 

1 

1 

1 

! 

t 

General  summary. 

Tensile  strength  per  nqnare  inch  of  orii^nal  section ponnds..      66,080 

Elastic  limit  per  Hoiiaru  inch  of  original  section do...      37,000 

£loii|;at  Ion  jier  in»;ti  afU^r  rupture inch . .        .  2000 

Elongation  i»er  inch  under  Htniin  at  elastic  limit do. ..     «(X)13.50 

Keduction  in  diameter  at  poii;t  of  rupture -do. . .  .  1 16 

Ked  nrtion  in  area  ai  ft  or  ruptu  re,  per  centum  of  orin:inal  section 36. 4 

Position  of  rupture 1".20  irom  neclc 

Chara(;tor  or  broken  surface <. dull,  sillcy 

KlongaUonofiuchaectious ".27*,  ".23,  ".17,  ".13 


10-INCH   WIRE-WOimB   RU^LE. 
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No.  4332. 

Marks,  i»Ym^^* 
Diameter,  ".566. 

Sectional  area,  .25  square  indu 

Gauged  length,  4". 


Applied  loads. 


Total. 


Pounds. 

250 

1.2S0 

2,500 

3,750 

5,000 

0,250 

7,500 

7,750 

8.000 

8,250 

8,500 

8,750 

9,000 

9,250 

9.500 

9,750 

10,000 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13.500 

14,000 

It.  500 

15.000 

15.5110 

16,000 


Per  square 

iDCi 


snafl 

DCh. 


Found*. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32.000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
42,000 
44,000 
40,000 
48,000 
60,000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 


Elongation 
per  inch. 


Inch. 
0. 

.000175 
.000300 
.000500 
.000075 
.000850 
.001060 
.001100 
.001175 
.001225 
.001250 
.001275 
.001325 
.Oi:{750 
.014750 
.015625 
.017500 
.  020875 
.024375 
.028500 
.033(KH) 
.038250 
.044500 
.  051250 
.000000 
.  0725 
.0850 
.1100 
.1625 


Saccessive 

eloneatioQ 

per  Inch. 


Inch. 
0. 

.000175 
.000125 
.0002#} 
.  000175 
.000175 
.000200 
.000050 
.000075 
.000050 
.000025 
.000025 
.000050 
.012425 
.001000 
.000875 
. 001875 
.003375 
.003500 
.004125 
.004500 
.  O052.')0 
.  006250 
.  0007.50 
.008750 
.  0125 
.  0125 
.0250 
.0525 


Permanent 
set. 


Ineik. 


0. 
0. 


.000025 


Soccensive 

permanent 

set. 


Inch. 


0. 


.000025 


Bemarks. 


IniLUlload. 


.000100 


,OOOC75 


I 


Elastic  limit. 


015050 


015850 


Tensile  strength. 


General  9ummary. 

Tensile  stren^h,  per  square  inch  of  originsl  section poands. .        64, 000 

Klastiu  limit,  per  square  inch  of  original  section do...        30,000 

elongation  per  inch  after  rupture inch . .  .  2375 

Klongation  per  inch  under  strain  at  elastic  limit do. . .      .  001:^25 

Koductlon  in  diameter  at  iMiint of  rupture do.  .  .186 

Ke«luction  in  area  after  rupture,  per  centum  of  original  section 54. 6 

Position  of  rupture 1".25  from  the  nwk 

Clmra«;tt!r  of  brok  en  surface. '- si  Iky 

Elongation  of  inch  sections ".30*.  ".28  ".16  ".11 
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lo-mcH  wiRE-wouin>  rifle. 


Hoop  Oj. 
Ko.  435& 

Diameter,".564. 

Sectional  area,  .25  square  indL 

Gauged  length,  4''. 


Applied  loadii. 

Elongation 
per  inoh. 

SacceasiTe 

elooeation 

per  inch. 

Permanent 

B6t. 

Snccessire 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

3,760 

5,000 

6,250 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

10,000 

16,500 

17,000 

17.500 

18.000 

18. 500 

19,000 

19,500 

19,980 

Pounds. 
1,000 
6.000. 
10,000 
15.000 
20,000 
25,000 
30,000 
35,00i 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47.000 
48.000 
49,000 
60,000 
62,000 
64,000 
56,000 
58,000 
60,000 
62.000 
61,000 
66,000 
68,000 
70,000 
72.000 
74,000 
70,000 
78,000 
79,920 

Ineh. 
0. 

.000126 
.000300 
.000450 
.000675 
.000825 
.001025 
.001200 
.001400 
.001450 
.001525 
.001576 
.001700 
.  001775 
.001950 
.002200 
.003625 
.006250 
.008500 
.010250 
.012125 
. 014125 
. 016125 
.l»18700 
.021250 
.0237 
.0275 
.0300 
.0350 
.0400 
.0450 
.0500 
.a550 

Inch. 
0. 
.000125 
.000175 
.000150 
.000225 
.000150 
. 000200 
.000175 
. 000200 
.000050 
.000076 
.000050 
.000125 
.000075 
.000175 
.000250 
.001425 
.002625 
,  002250 
.001750 
. 001S75 
.  002000 
.  OOl'iHK) 
.  002575 
.002550 
. 002450 

.oo:i8 

.0025 
.00.50 
.0050 
.005U 
.0050 
.0050 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

ElasUc  limit 

• 

Tensile  strength. 

0. 

.000050 

.000050 

1 

" 



General  iumiMiry, 


Tensile  strength  per  sqaare  inoh  of  original  section iwands. 

KlasticUmit  per  sqoare  inch  of  original  section ^ do.. 

Elongation  per  incu  aftor  rupture inch . 

Elongation  per  inch  under  Htrain at  elastic  limit do.. 

Keduction  in  d  iameter  at  point  of  rupture do.. 

Kednctionin  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".75  from  the  neck 

Character  of  broken  surface granular,  60  per  cent;  dull  silky,  with  spongy  streak,  50  per  cent 

Elongation  of  inoh  ■eotions ".05,  ".04,  ".06,  ".U*. 


79.920 

43,000 

.0650 

.001575 

.oa 

15.0 


lO-mCH   WIKE-WOUND   RIFLE. 
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No.  4356. 

Diameter^  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  4". 


Applied  loads. 

ElongatioD 
p^r  inch. 

Inch, 
0. 

.000175 
.000350 
.0CKM75 

.000800 

.001000 

.001200 

.001.-175 

.001425 

.001475 

.001525 

.002100 

.002:^25 

.002625 

.002825 

.003250 

.005125 

.005525 

.006750 

.010125 

.013250 

.  014750 

.019750 

.0225 

.  (Wn 

.0275 

.o:)oo 
.o:*25 
.0:175 

.0425 
.0475 
.0550 

SacMMlye 

elofDj^ation 

per  inch. 

Permanent 
■et. 

SncAMfliye 
permanent 

•et. 

Bemyka. 

Total. 

Per  HQuare 
inca. 

Pounds. 

250 

l,2.'iO 

2,500 

3,750 

5,000 

6,250 

7..'>00 

8.750 

10,000 

10,250 

10,500 

10,750 

11.000 

11.250 

11,500 

11,750 

12.000 

12.250 

12,500 

13,000 

13,500 

14.000 

14.500 

15.000 

15.500 

16.000 

16.500 

17,000 

17,500 

18,000 

18.500 

19,000 

19,500 

19.580 

Pounds. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,<K)0 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
.      58,000 
60.000 
62.000 
64.  (KN) 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
78,320 

Ineh. 
0. 

.000175 
.000175 
.000125 
.000175 
.000150 
.000200 
.000200 
.000175 
.000050 

.oooo.w 

.<K)0050 
. 000575 

.  000225 

.  ooo:too 
.  ooirioo 

.000425 

.001875 

.O0O4P0 

.  001225 

.003375 

.003125 

.001500 

.005000 

. 002750 

.0012 

.  0038 

.0025 

.0025 

.0050 

.0050 

.0050 

.0075 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Klastio  limit 

Tensile  strength. 

0. 

'  *      1* 

1 

t 

1 

1 

General  summaty. 

Tensile  strength  per  square  inch  of  original  section ponbds . .    78, 320 

Elastic  limit  per  soaare  inch  of  originu section do...    43,000 

Elongation  per inc n  after  m pture inch..      . 0675 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001525 

Keduction  in  diameter  at  point  of  rupture do...        .034 

Bedoction  in  area  after  rupture,  per  cent  of  original  section 11. 6 

Position  of  rapture ".20  from  the  neck 

Character  of  broken  surface granular;  dull  flaky  at  the  circumference 

EUmgatlanofiiiohseotiona ".03,  ".09,  ".05,  "ao* 
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10-INCH   WIRE-WOUND   RIFLE. 


No.  4357. 

Diametei;,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4''. 


Appli< 
Total.. 

3d  loads. 
Per  square 

Elongation 
per  inch. 

Successive 

eloncHtion 

Iter  inch. 

Permanent 
set. 

Successive 

pemiaaent 

set. 

Remsrks. 

Pounds. 

250 

1,2.50 

2,500 

3.750 

5,000 

6.250 

7,500 

8,750> 

10,000 

10. 250 

10.500 

10,750 

11.000 

11.250 

11.500 

11,750 

12.000 

12,250 

12,500 

13,000 

13.500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17.500 

18,000 

18,220 

Poujuta. 
1,000 
5,000 
10,000 
15,  (WO 
20.000 
25,000 
30.000 
35,000 
40,  (XM) 
41.000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
72,880 

Inch. 

0. 

-.000125 
.OOOIiOO 
.OiMM50 
.000<J50 
.(KWHOO 
.001000 
.Ottl200 
.  00rJJ75 
.001425 
.001500 
.  00l5.'i0 
.001750 
. 002925 
. 004375 
.007450 
.008.500 
. 000200 
.010125 
.  012025 
. 014050 
. 016375 
.018000 
.020625 
.0237 
.0275 
.0300 
.0325 
.0375 
.0425 

Ineh. 
0. 
.000125 
,000175 
.000150 
.  (MWJOO 
.00(U50 
.  OOOJOO 
.iWOLtH) 
.000175 
.OOOC.'iO 
.  000075 

Ineh. 

0. 

Ineh. 
0. 

Initial  load. 

• 

Elastic  limit 

• 
Tensile  strength. 

• 

— 

0. 

.000025 

.000025 

.  OtKH»50 
.0(X)2(N) 

.001175 
.001450 
.  00:)075 
.001050 
. 000700 
.000925 
.  001900 
.002025 
.  002:i25 
.001625 
.  002iri5 
.  003075 

.wm 

.0025 
.0025 
.0050 
.0050 

' 

._ 

1 

* 
.« 

1 

1 

i 

1 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

EluHtic  limit  per  Miiiiire  inch  of  original  section « do.. 

Elongation  per  in<'ii  after  ruptore inch . 

Ehingation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do. . 

Keilnction  in  area  otter  rupture,  per  cent  of  original  section  

Position  of  rupture ".95  from  the  neck 

Character  of  broken  surface oblique,  dull  leaden  surface  with  granular  streaks 

Elongation  of  inch  eectiona ".03,  ".04,  ".03,  ".12* 


72,880 

43,  (KM) 

.0550 

.001550 

.044 

15.0 


10-lNCH    WIRE-WOUND    RIFLE, 
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Hoop  C2. 


MTo.  4333. 

Diameter,  ".564. 
Sectional  areii,  .25  square  inch. 
Ganged  length,  4". 
Specimen  has  a  spongy  stem. 


Applie<l  loads. 

Elongation 
per  inch. 

Suec«ABive 

Permanent 
set. 

SucceMive 

Remarks. 

ToUl. 

Per  aonare 
inch. 

elon^Atiun 
pcu*  inch. 

I>ennanent 
net. 

Pound*. 
250 
1.250 
2.500 
3,750 
5,000 
6,250 
7,500 

7,7») 

8.000 

8.250 

8,500 

8,750 

9,000 

9,250 

9.500 

0.750 

10,000 

10.500 

11.000 

11,500 

12.000 

12.500 

13,000 

13, 210 

Pound*. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

31,000 
32,000 
33,000 
34,000 
35.000 
36.000 
37,000 
38,000 
^,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50.000 
52,000 
52, 840 

/ncft. 
0. 
.000150 
.0003<JO 
.000475 
.  iNM)625 
.000775 
.001500 

.001625 

.001800 

.002:100 

.002925 

. 008125 

.  012050 

.012925 

.014730 

.015875 

. 017675 

.0225 

.0262 

.0300 

.0362 

.0400 

.0475 

Inch. 
0. 
.OOOl.'M 
.000150 
.OCX)  175 

.o<M)ir>o 

.  0001. '>4) 
.000725 

.000125 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElnKtic  limit  below  30,- 
OUO  iMiands  per  square 
inch. 

• 

Tensile  strength. 

.000475 

• 

.000475 

X  .WK»175 

.  0(Ni5(H) 

^ 

.000625 

.  oor>2oo 

. 003925 

.  0<H)875 

.007025 

.006550 

. 001 825 
.W»n23 
.OOlStK) 
. 004825 

'  .oieoso 

.009025 

.  0037 

.oo;w 

.0062 
.0038 
.0073 

1 

Oeneral  summary. 

Tensilp  strenj^h  per  sqnare  inch  of  original  section ponnds . .    52, 840 

Klastic  limit  per  saiiare  inch  orurifrimuHeotion below  30,000  {toiinds 

Elongation  \wt  incn  afti'<r  rnj>tnre inch . .      .  0675 

Kediiction  in  diameter  at  point  of  rupture do.. .        .064 

Reduction  in  an«  atter  ruptnre,  por  cent  of  original  section 21. 4 

Position  of  luptnre -. ".8  from  the  neck 

Character  of  broken  surface silky,  20  per  cent  of  area  Hpoiij;y 

Elonifation  of  inch  sections /. ".01,  ".04,  ".05,  ".14* 
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10-INCH   WIRE-WOUND   RIFLE. 


Ko.  4335. 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch* 

Gauged  length,  3". 


Applied  loftda. 

Elonffation 
per  inch. 

SncceiMive 

eLoniratioii 

per  inch. 

Permanent 
set. 

Sucoessire 

permanent 

•et. 

Total. 

Per  Muaro 
incn. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

7,750 

8,000 

8,250 

8.500 

8,750 

9,000 

9.250 

9.500 

9.750 

10.000 

10.500 

11.000 

11,500 

12,000 

12.500 

13,000 

13,500 

14,000 

14.500 

15,000 

15.410 

Potmdf. 
1,000 
5,000 
10,000 
15,000 
20.000. 
25.000 
30,000 
31.000 
32.000 
33,000 
34,000 
35,000 
36.000 
37,00(^ 
38,006 
39,000 
40,000 
42,000 
44,000 
46.000 
48.000 
50.000 
52.000 
54,000 
56.000 
58,000 
60.000 
61,640 

Inch. 
0. 

.000133 
.000300 

.ooo4;m 

.000600 
.000767 
.001000 
'  .001067 
.001167 
.001400 
.002500 
.006000 
.009667 
.010667 
.012067 
.013167 
.014433 
.0183 
.0217 
.0250 
.0283 
.0333 
.0083 
.0450 
.0517 
.0583 
.0700 

Inch. 
0. 

.000133 
.000167 
.000133 
.  000167 
.000167 
.  0002:J3 
.000067 
.000100 
.000233 
.001 100 
.003500 
.  003067 

.ooioir 

.001400 
.001100 
.001260 
.  00:i867 

.oo:(4 
.oo:i3 

.0033 
.0050 
.0050 
.0067 
.0067 
.0066 
.  0117     , 

Inch. 
0. 
0. 

Inch, 
0. 

IniUalload. 
ElaaUo  Umlt 

Tensile  strength. 

0. 

0. 

.001733 

.004733 

mA  '  -  •    •    "        •• 

.012900 

.008167 

• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..    61,640 

Elastic  limit  per  souare  inch  of  originaisection do. . .    31, 000 

Elongation  per  inch  after  rupture inch . .      .  0967 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001067 

R«dnction  in  diameter  at  point  of  rupture do...        .054 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.3 

Position  of  rupture 1".60  from  the  neck 

Charncter  of  broken  surface,  granular,  45  per  cent;  dull  silky  with  dark-colored  blow  hole,  55  per  cent 
Elongation  of  inch  sections ".10, ''.U*,  ".OS 


10-IKCH   WIRE-WOUND   RIFLE, 
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1^0.4394. 

Marks,  ^®^f»^ 

Diameter,  ".664. 

SectioBal  area,  .25  square  inch. 

Ganged  length,  4". 


Applied  loads. 

Elooeation 
per  Inch. 

Successive 

Permanent 
set. 

Ineh. 
0. 
0. 

■ 

SaccessiTe 

permanent 

set. 

Bemarka. 

Total. 

P«r  so  aare 
incn. 

elongation 
per  inch. 

Founds. 

250 

1,250 

2,500 

5,000 

7,500 

8,760 

9,000 

9,250 

9,500 

9,750 

10.000 

10,250 

10,500 

16,750 

11,000 

11,250 

11,500 

12,000 

12.500 

13,  (HM) 

13,500 

14,000 

14,500 

15,000 

15,500 

15,980 

'  Pamtdg. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50.000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,920 

Ineh. 
0. 

.000100 
.000300 
.000600 
.001050 
.001225 
.001275 
.001300 
.001325 
.001375 
.001550 
.003250 
.0044.<i0 
.006000 
.007925 
.009500  . 
. 013750 
.016125 
.018750 
.021500 
.024500 
.028125 
.032000 
.036500 
.041750 

Ineh. 
0. 
.000100 
.000200 
.000300 
.000450 
.000175 
.000050 
.000025 
.000025 
.000050 
.000175 
.001700 
.001200 
.O01.'>50 
.001025 
.001575 
.004250 
.002375 
.002625 
.002750 
.003000 
.003625 
.003875 
.004500 
.005250 

Inch. 
0. 

Initial  load. 
Elastic  limit.. 

Teosile  strength. 

0. 

.000125 

.000125 

1 

General  eummarif. 


63,020 

39.OUO 

.0550 

.001375 

.064 


Tensile  strength  per  square  inch  of  original  section ponnds 

Sliistic  limit  per  square  inch  of  original  section do. 

Blongation  per  inch  after  rupture in(;h 

Blongalion  per  inch  undor  strain  at  elastic  limit do. 

Redaction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 21. 4 

Position  of  rupture a at  neck 

Character  of  hroken surface silky,  spongy;  40  per  cent  of  surftioe  dnrk  colored.    Oiieiied  cracks 

in  stem  in  vicinity  of  fracture. 
Blongation  of  inch  secUona ".10*.  ".04,  ".04,  ".04 

H.  Ex.  161 ^10 
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10-INCH  WIRE-WOUND   RIFLE. 


No.  4334. 

Marks,  ^^^5;^ 

Diameter,  ''loGS. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 

Specimen  has  a  spongy  stem. 


Applied  loads. 

Elongation 
per  inch. 

Succemive 

eloncation 

perlnch. 

Pernianent 
set 

Saoceesive 

permanent 

set. 

* 

Remarks. 

Totfd. 

Per  M  uore 
inon. 

PoundM. 

250 

1,260 

2,500 

3,750 

5,000 

6,250 

6,750 

7,000 

7,250< 

7,500 

7,750 

8,000 

8.250 

8,500 

8,750 

0,000 

9,500 

10,000 

10,500 

11,000 

11.500 

12,000 

12,500  - 

13,000<« 

13,160 

Poundt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
27.000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
38,000 
40.000 
42,000 
44,000 
46,000 
48.000 
60,000 
52,000 
52,640 

0. 

.000125 
.000800 
.000500 
.000700 
.000875 
.000950 
.003200 
.004375 
.007650 
.OllLiSO 
.012875 
.014300 
.016000 

.0212^ 

.0250 

.0312 

.0360 

.MOO 

.W75 

.0600 

..0675 

.0650 

Inch. 
0. 

.000125 
.000175 
.000200 
.000200 
.000175 
.000075 
.002250 
.001175 
.00:J275 
.003500 
. 001725 
.001425 
.001700 
.001750 
.003450 
.0038 
.0062 
.0038 
.0050 
.0075 
.0125 
.0076 
.0175 

0. 
0. 

Inch. 
0. 

t 

IniUal  load. 
ElasUclimit. 

Tensile  str^gth. 

.006550 

.006550 

.016300 

.009750 

General  summary. 

Tensile  strenf^h  per  sqnu^  Inch  of  original  section poonds..    52,640 

Klastic  limit  per  so  aare  inch  of  original  section do . . .    27, 000 

Blonf^ation  per  inch  after  rupture inch . .      .  1060 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000950 

Koduction  in  diameter  at  point  of  rupture do. . .        .  074 

Ked iirtion  in  area  aft4>r  rupture,  per  cent  of  original  section 24. 6 

Position  of  rupture 1".9  fW>m  the  neck 

Character  of  broken  surface silky;  40  per  cent  of  surface  spongy 

ElongaUon  of  inch  secUona  ., ".00,  "^*,  ".07,  ".0« 


10-INCH   WIRE-WQUND   RIFLE. 
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No.  4336. 

Diameter,  ^'.565. 
Sectional  area.  .25  square  inch. 
,  Gauged  lengtn,  3". 
Specimen  h^  a  spongy  stem. 


^ 


Applied  loads. 

Elongation 
per  inch. 

Sacceaaire 

elongation 

perlnch. 

Permanent 
aet. 

SncceeaiTe 

permanent 

aet. 

Semarka. 

Tot--     ^iX" 

P&undi, 
250 
1,250 
2,500 
3,750 
5,000 

5,250 
5,500 
5,750 
6,000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,500 
8,000 
8,500 
9,000 
9,100 

Pounds. 

1,000 

5,000 

10,000 

15,000 

20,000 

21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
32,000 
34,000 
36,000 
36,400 

IneK 
0. 

.000100 
.000333 
.000500 
.001100 

.001233 
•.  .001667 
.002033 
.003000 
.004067 
.005500 
.006833 
.009333 
.011667 
.015000 
.0200 
.0250 
.0317 

Inch, 
0. 

.000100 
.000233 
.000167 
.000600 

.000133 

.000434 

.000366 

.000967 

.001067 

.001433 

.  001333 

.002500 

.002334 

.003333 

.0050 

.0050 

.0067 

Inch, 
0. 
0. 
.*• 

Inch,  - 
0. 

Initial' load. 

Elastic  limit  below 
20,000  pounda  per 
square  inch.  ' 

s 
Tensile  strength. 

.000333 

.000333 

.003233 

.002900 

^■•«*««««M*« 

.010533 

".J67366     ' 

• 

General  eummary. 

TensUe  strength  per  square  inch  of  ori^al  section pounds..  36,400 

Elastic  limit  per  square  inch  of  original  section below  20,4)00  pounds 

Elongation  per  incti  after  rupture inch..      .0600 

Reduction  in  diameter  at  point  of  rupture do...        .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.6 

Foaition  of  rupture ".5  from  the  nfck 

Character  of  broken  surface silky,  45  per  cent;  balance  of  surface  dark-colored  unsound  metal, 

which  formed  the  walls  of  spougA*  place  in  the  casting.    The  metal  was  spongy  at  the  upposite  end 

of  the  apecimen,  with  small  blowfaolea  along  the  length  of  the  stem. 
Elongation  of  inch  aectiona "02%  ".03,  ".03 
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10-INCH    WIRE-WOUND   RIFLE. 


No.  4395. 

Marks,  ^^^5»^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  lengtn,  4". 


Applied  loads. 

Elonsatioii 
l>ermch. 

SnocessiTe 

elongation 

per  inch. 

Permanent 
set. 

Snccesalye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Poundi. 

250 

1,250 

2.  .500 

5.000 

7,600 

8,760 

9,000 

9,250  . 

9,500 

9,750 

10,4)00 

10,250 

10,500 

10,750 

U,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

13,000 

18,500 

14,000 

14,500 

15,000 

15,^00 

16,000 

16,500 

17,000 

17.500 

18,000 

18,500 

19.000 

19.500 

19,710 

Poundi. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
36.000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60.000   • 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
78,840 

Inch. 
0. 

.000150 
.000400 
.000700 
.001025 
.001225 
.001275 
.001300 
. 001325 
.001375 
.001425 
.001450 
.00I!>00 
.001.V25 
.001550 
.001575 
.008250 
.009200 
.012500 
.014'SOO 
.016250 
.0182.50 
.021625 
.024500 
.027900 
.032000 
.  035300 
.0425 
.0476 
.0525 
.0600 
.0700 
.0775 
.1000 
.1275 
.1700 

Inch. 

0. 
.OOOl.W 
.O002.'}0 

Inch, 
0. 
0. 


Inch. 
0. 

InitialloikL 
Elastic  limit. 

Tennile  stren;>:th. 

.000300 

.000325 

.000200 

\    .000050 

.000025 

0. 

.00002.'! 

.  oooo.'ki 

.0000.50 
.000025 

.066625 

.000025 

.000050 
.000025 
.000025 
•.000025 
.006675 
.000050 

.  oo:i30o 

.002000 

.001750 

.002000 

.  003375 

.002875 

.003400 

.004100 

.003300 

,0072 

.0050 

.0050 

.0075 

.0100 

.0075 

.0225 

.(r275 

.0425 

*■"*■***■• 

' 

• 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    78,840 

Elastic  limit  i>cr  nqaare  inch  of  original  section do...    45.000 

Fllongation  per  inch  afti^r  rupture inch . .      .2125 

Elongation  per  inch  under  Htrain  at  elaxtic  limit do...  .001575 

Kedn<-t  ion  in  diam«<i4*r  at  jjoint  of  rupture do. . .         .104 

Keduction  in  area  after  rupture,  per  rent  of  original  section 33,5 

Position  of  rupture ".75  from  the  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  sectioiLB ".13,  ".17,  ".  22,  "^* 


10-INCH   WIRE-WOUND   RIFLE. 
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No.  4393. 

Marks,  i<»^giC!, 

Diameter,  ".664. 

Sections^  area;  .26  square  inch. 

Gauged  length,  4'^ 


Applied  loodfl. 

EkmntioD 
peruio]i. 

SiitcesfilTe 

elonj^atiofi 

per  inch. 

''Permanent 
set. 

Sncoessiye 

permanent 

set. 

Remarks. 

Total. 

• 

Persquaro 
incn. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

9,000 

9*250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16.000 

16.600 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

Pounds. 
1,000 
6,000 
10.000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
64,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 

Ineh. 

0. 

.000150 
.000326 
.000725 
.001060 

..001250 
.001275 
.001800 
.001326 
.001375 
.001425 
.001475 
.001500 
.001525 
.001560 
.001575 
.007500 
.000625 
.013125 
.014500 
.015600 
.018250 
.020750 
.023500 
.026500 
.030000 
.033625 
.038750 
.0425 
.0600 
.0650 
.0625  ' 
.0726 
.0850 
.1060 
.2000 

Inch. 

0. 

.000150 
.000176 
.000400 
.000326 
.000200 
.000025 
.000025 
.000025 
.000050 
.000050 
.000050 
.000025 
.000025 
.000025 
.000025 
.005925 
.002125 
.003500 
.001375 
.001000 
.002750 
.002500 
.002750 
.003000 
.003500 
.003625 
.0a5125 
.003750 
.0075 
.0050 

•    .0075 
.0100 
.0125 
.0200 
.0950 

Inch. 
0. 
0. 

Inch. 

0. 

Initial  load. 
Elastic  Umit. 

Tensile  strength. 

0. 

0. 

' 

. 

• 

••««.•..•«•• 

General  summary. 

Tensile  strength  per  sqnare  inch  of  orieinxU  section pounds . .    80, 000 

mastic  limit  per  souare  inch  of  original  section do . . .    45, 000 

£longation  per  incn  after  rapture inch . .      .  1550 

Slongat ion  per  inch  nnder  strain  at  elastic  limit do ....  001 575 

Reduction  in  diameter  at  point  of  rupture ^ do. . .        .  084 

Keduction  in  area  after  rupture,  per  cent  of  origiual  section «£7.6 

Position  of  rupture 1".7  from  the  neclc 

Character  of  hroken  surface sUky,  oblique;  opened  cracks  in  surface  of  stem 

Bkmgfttioiionnch  sections ".10,  ".15,  ".23,  ".14 


t. 
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Hoop  0, 


Fo.  4337. 

Marks,  ^^^t^ 
Diameter,  ".563. 

Sectioual  area,  .25  square  inch. 
Gauged  length,  3. 
Specimen  has  spongy  stem. 


Applied  loads. 

Elongation 
per  inch. 

SucoeAeive 

elongation 

per  inch. 

Pennaneni 
aet. 

Sncceasive 

permanent 

aet. 

Bemarka. 

Total. 

Per  mmare 
lucb. 

PfmiidM. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,260 

9,500 

9,750 

10,000 

10,250 

10,  .500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,50(f 

14,000 

14,500 

1.5,000 

15,500 

16,000 

16,500 

17,000 

17,410 

Pounds. 
1,000 
5,000 
10,000 
1.5. 000 
20.000 
2.5,000 
30,000 
31,000 
32,000 
33,000 
34,000 
3,5,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,610 

IntK, 
0. 

.000200 
.000367 

.oootioo 

.000733 
.000067 
.001200 
.001267 

.ooi:m 

.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001700 
.0018:13 
.002000 
.002100 
. 0O23O0 
.  002500 
.  0027(K) 
.003067 
.  00:{267 
.003600 
.003900 
.  0O47.%3 
.006567 
.008033 
.000900 
.011667 
.  0137:13 
.016000 
.010167 

.021:i:B 

.02:1733 

0. 

.000200 
.000167 
.000233 
.000133 
.  000234 
.  0(M)233 
.000067 
.000006 
.00003-1 

,oooai3 

.  0CHK)33 
.0000:14 
.0(XN)66 
.000(167 
.000100 
.000133 
.000167 
.000100 
.000200 
.000200 
.  000200 

.  mxm 
.000200 

.000333 
.000300 
.0008:13 
.001834 
.001466 
.001867 
.001767 
.  002006 
.  002267 
.003167 
. 002166 
.002400 

0. 
0. 

0. 

Tnitia]  load. 
Elastic  limit. 

0. 

.000067 

.000007 

.000167 

.  .000100 

.000333 

.000106 

Tensile  strengtli. 

.001000 

.000667 

.002733 

.061733 

Oeneral  tummarif. 

Tensile  strength  per  sqnare  inch  of  original  section ponnda..    69,640 

Elastic  limit  p«r  Bonare  inch  of  original  section do...    88,000 

Elongation  per  inch  after  ruutart) inch..      .0267 

Elongation  per  inch  under  airaiu  at  elastic  limit do...  .001600 

deduction  in  diameter  at  point  of  rapture do...        . 018 

KeducUon  in  area  after  rupture,  per  cent  of  original  section 4. 8 

Position  of  rupture ".3  from  the  neck 

Character  of  broken  surface — granular;  lO  per  cent  of  surface  occupied  by  dark -colored  aponry  apota 
Elongation  of  inch  aectiona ".01,  "33, '^04* 
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^  Ko.  4380. 

Marks,  i^^^?'^ 

Diameter,  ".564. 
Sectiouaharea,  .25  square  mclu 
Gauged  length,  4". 


Applied  IcMda. 


TotaL 


PerMUUure 
Inco. 


Pounda. 

250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 

10,500 

10,750 
11,000 
11,250 
1U500 
11,760 
12,000 
12,250 
12,500 
13,000 
13,500 
14,000 
14,500 
.15.000 
15,500 
16,000 
16,500 
17,000 
17,180 


I 


PoundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 


Ekmsation 
per  mob. 


42,000|j 

43,000    i 

44,000    ; 

45,000    I 

46,000    ; 

47,000 

48,000 

40,000 

60.000 

62,000 

64,000 

56,000 

58,000 

60,000 

62,000 

64,000 

66,000 

68,000 

68,7'iO 


Inch. 
). 
.000100 

.oooaoo 

.000700 

.001035 

.001200 

.001375 

.001425 

.001475 

.012500 

.0142PO 

.016750 

.020875 

.022450 

.023750 

.025260 

.027260 

.029450 

.0326 

.0400 

.0450 

.0600 

.0600 

.0725 

.0826 

.1050 

.1375 

.1875 


Snoc«Mive 
elonefttion 
permch. 


PennttDent 
aet. 


Jneh, 


a 

0. 


.000025 


Saooeaaiye 
permanent 


Inch. 


0. 


.000025 


fiemarka. 


Initial  loa4. 


r 


I 


■I 


Inch, 
0. 

.000100 
.000200 
.000400 
.000325 
.000175 
.000175 
.000050 

.000050    1 1 :  ElaaticUmit 

.011025 

.001700 

.002650 

.004125 

.  001575 

.001300 

.001500 

.002000 

.002200 

.003050 

.0075 

.0050 

.0050 

.0100 

.0125 

.0100 

.0225 

.0325 

.0500 


Tenaile  strength. 


Oeneral  iummary. 

Tensile  strength  per  aqiuune  inch  of  oridnal section pounds..    68,720 

Elastic  limit  per  square  inc)i  of  originu  section do...    42,000 

Elongation  per  inch  after  rapture inch..      .2150 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001475 

Keduction  m  diameter  at  point  of  rupture do. . .        .114 

Reduction  in  area  after  rapture,  per  cent  of  original  section 30. 4 

Position  of  rapture 2".15froro  tlieneck 

Character  of  broken  sarfisce silky i  irregular  oblique ;  opened  crack  s  iu  Hurl'ace  of  stem 

ElongatioB  of  inch  aectiona ".19,  ".33*,  ".19,  ".15 


-i*.. 
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Ko.  4338. 

Marks,  ^o^g^^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3".  ^ 


Applied  loads. 

Elongation 
per  tnoh. 

Soocessive 

elonffation 

perlnch. 

Permaiient 
set. 

Sncoessiye 

permanent 

set. 

• 

Total. 

Per  Moare 
incn. 

Poundn. 

1,(H)0 

•    5,000 

'    10,000 
15.000 
20,000 
25,000 
30.000 
36,000 
96,000 
37,  000 
38.000 
30.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49.000 
.50,000 
51,0DO 
52,000 
53.000 
54,000 
56,000 
58.000 
60,000 
62,000 
64.000 

Poundi. 

250 

1/250 

2,500 

3.750 

5,000 

6.250 

'   7,500 

8.7.50 

9,000 

9,250 

9,500 

9.750 

10, 000 

10,250 

10,500 

10,750 

11.000 

11/250 

11,  .500 

11.750 

12,000 

12.250 

12,500 

12,750 

13,000 

13,250 

18.  .500 

14,000 

14,500 

15,000 

15,500 

16,000 

Inch. 

0. 
.000067 

Inch. 
0. 

.000067 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.  000200           .  00013.3 
.  000367           .  MM)167 

.A.. . ...... 

.000533 
. 000700 
.000933 
.001100 
. 001167 
. 001267 
.001300 
.001333 
.001867 
.001400 
. 001433 
-    .001.533 
.001633 
.001700 
. 001733 
.001800 
.001938 
.002033 
.  002*200 
.002400 
.0026tr7 
.002967 
.004000 
.005567 
.007267 
.000500 
.011400 
.012)667 

.000166 
.000167 

.ooo2:w 

.000167 
.000067 

0. 

0. 
0. 

•m 

.000100 

.000033 
.  000033 
.  000034 
.  000033 
.000033 
.  OOOKW 
.000100 
.00(H)67 
.000033 
.000067 
.000133 
.000100 
.000167 
.000200 
.000267 

.ooo:)oo 

. 001033 
.001567 
.001700 
.0022.33 
.001900 
.  002267 

■ 

.000033 

.000033 

.000033 

0. 

..••....•• 

^ 

.000300 

.000267 

16, 320    1        65. 280 

1          -,-  - 
1 

General  summary. 


Tensile  strength  per  aqaareinch  of  original  section pounds.. 

£la.stic  limit  per  square  inch  of  original  section do. . . 

£loDg»tion  jKjr  iutin  aft^^r  rupture inch  ■  • 

Elongutiou  per  inch  under  strain  at  elastic  limit do... 

Kedm-iion  in  diameter  at  point  of  rupture do... 

KediK'tiou  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture I'Mrom  the  neck 

Character  of  broken  susface granular ;  20  per  cent  of  surface  occupied  by  spongy  metal 

Elongation  of  inch  sections ".  01, ".  01, ".  04* 


65,280 

47.000 

.0200 

001800 

.015 

4.8 
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No.  4387. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Apvplled  loads. 

Rlonsatlon 
per  Inch. 

SucceMive 

elongation 

per  mch. 

Femia]ieii,t 

sei. 

Snccessive 

permftoeDt 

■et. 

Bemarka.' 

TotaL 

Per  aqnare 

260 

1,260 

2,600 

6,000 

7,600 

8,750 

10,000 

10.260 

10,600 

10.750 

11,000 

11,250 

11.600 

11,750 

-12,000 

12,250 

12,600 

13,000 

13,600 

14,000 

14,500 

15,000 

16.600 

18,000 

18,500 

17,000 

17,360 

PMMd*. 

1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
41,000 
42;  000 
43,000 
44,000 
45,000 
48.000 
.47,000 
48.000 
49,000 
60,000 
62,000 
54,000 
66,000 
58,000 
80,000 
82,000 
64,000 
88.000 
68,000 
09,440 

Inek. 
0. 

.000125 
.000300 
^.000575 
*. 000925 
.001100 
.001275 
.001300 
.013500 
.015375 
.018950 
.019950 
.021675 
.023050 
.025000 
.026875 
.029125 
.0325 
.0375 
.0450 
.0600 
.0575 
.0700 
.0800 
.1000 
.1250 
.1960 

Iftch, 

0. 
.000125 
. 000175 
.000275 
.000350 
.000175 
.000175 
.000025 
.  0122«J0 
. 001X75 

.oo:«>75 

.001000 
. 001725 
.001375 
.001950 
.001875 
. 002250 
.003375 
.0050 
.0075 
.0050 
.0075 
.0125 
^  .0100 
.0200 
.0250 
.0700 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load.       . 
Elastic  limit 

Tcnaile  Atrength. 

0. 

0. 

General  aummary, 

Tenaile  atrength per  square  inch  of  original  aoction pounds..    60,440 

Elastic  limit  per  square  Inch  of  origintu  section do. . .    41 ,  000 

Elongation  per  inch  after  rapture incb..      .2450 

Elongation  per  inch  under  strain  at  elastic  limit do. ..  .001300 

Beductionin  diameter  at  point  of  rupture ^ do...        .104 

Reduction  in  area  after  rupture,  percent  of  original  section 40.7 

Position  of  rapture , ".60  from  theu(«clc 

Character  of  broken  surface silky,  irregular,  oblique 

Elongation  of  iBob  aeotiona ".40^  ".24,  ".20.  ".14 
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,    No.  4339. 

Marks,  ^•^J^' 

Diameter,  ".504. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3", 

Specimen  has  spongy  stem. 


Applic 
Total. 

Mlloads. 

Per  s(i  uare 
incii. 

Pounds. 
1,000 
5.(H)0 
10,000 
15,000 
20,000 
25,000 
30,000 

81,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
42,000 

44,0^ 
46,000 
48,000 
60,000 
52,000 
54,000 
56,000 
^.000 
58,440 

Eloneation 
perTuoh. 

SncoeMive 

elougatloB 

per Inch. 

Permanent 

aei. 

SucoeMive 

permanent 

set. 

Remailu. 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,600 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

14, 610 

Inch. 
0. 

.000200 
.000400 
.000000 
.000833 
.001067 
.001500 

.001667 
.001767 
.001833 
.002000 
.002100 
.002400 
.002600 
.002867 
.003100 
.003267 
.003833 
.004733 
.005833 
.007500 
.000:i33 
.011500 
.013667 
.016333 

.oaoooo 

Inch. 
0. 

.000200 
.000200 
.000200 
.0002:» 
.000234 
.000438 

.000167 
.000100 
.000066 
.000107 
.000100 
.  000300 
.000267 
.000267 
.000233 
.  (KI0167 
.000566 
.000900 
.001100 
.001667 
.001833 
.002167 
.002167 
.002666 
.003667 

Ineh. 
0. 
0. 

Inch* 
0. 

Initial  load. 

« 

Elaatie  limit  below  30,. 
000  pound*  per  square 
incn. 

Tensile  strength. 

.000033 

.000033 

.000400 

.000367 

.000967 

.000507 

.001933 

.000966 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  58,440 

¥Aa»t\c  limit  per  square  inch  of  originafsection below  30. 00  pounds 

Elongation  jmt  incn  after  rupture inch..    .0267 

Keductiou  iu  diameter  at  point  of  mpttire do. . .      .  014 

Hoduction  iu  ar«a  after  rupture,  per  cent  of  original  section 4. 8 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface • granular,  46  per  cent;  dark  spongv,55  per  cent 

Elongation  df  Inch  aectiona "l0O,".06*,".0O 


10-INCH   WIRE- WOUND  ^  RIFLE. 


155 


Marks,  *^^§^ 
Diameter,  ",5M. 


No.  4388. 


Diameter,  ",5M. 

Sectional  area,  .25  square  inch. 

Ghkuged  length,  ^'\ 


Applied  loads. 

EloDfffttlon 
l>er  uioh. 

SncoeMiye 

elouffatioii 

per  inoh. 

Pennaneiit 
Bet. 

SuocesHive 

peniianent 

set. 

RemarkB. 

-  Total. 

Per  M  uare 
iuch. 

Poundi. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

9,000 

9,250 

9,500 

0,750 

10,000 

10.260 

10,500 

10.760 

11.000 

11.250 

11.500 

11,750 

12,000 

12.250 

12,500 

13.000 

13.500 

14,000 

14,500 

16.000 

15,500 

16,000 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
36,000 
87,000 
88,000 
S9.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
'       62,000 
64,000 
56,000 
58.000 
60,000 
62,000 
64,000 

Inch. 
0. 

.000126 
.000300 
.000675 
.001025 
.001250 
.001275 
.001325 
.006875 
.010875 
.013750 
.017750 
.019500 
.020750 
.022760 
.0247^ 
.027000 
.028500 
.031250 
.033125 
.036250 
.041750 
.0500 
.0650 
.0675 
.0800 
.1000 
.1350 

Indk. 
0. 

.000136 
.000176 
.000375 
.000850 
.000225 
.000025 
.000050 
.005550 
.004000 
.002H75 
.0040UO 
.001750 
.001250 
.002000 
.002000 
.002250 
.001500 
.002750 
.001875 
.003125 
.005500 
.008250 
.0050 
.0125 
.0125 
.0200 
.0350 

Ineh. 
0. 

a 

IneK. 
0. 

Initial  load. 
ElasUc  limit. 

Tenaile  strength. 



0. 

^ 

-      

«      *     »               I 

, 

1 

1 

■   ^9  m  •*•••••    ■ 

.  ..J 

General  sumnuiry, 

Tenafle  strength  per  aquare  inch  of  original  aeotton ponnds..    64,000 

Elastic  Umit  per  sanare  inch  of  original  section do...    37.000 

Elongation  per  inch  after  rupture ^ inch..      .1450 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001325 

Bed  uction  in  diameter  at  point  of  rupt  tire do . . .       .  074 

Keduction  in  area  after  rupture,  percent  of  original  section 24.6 

Position  of  rupture ".25  from  the  ueclc 

Character  of  broken  Borface . .  silky,  oblique ;  contains  spongy  spot.    Opened  crackn  in  atirface  of  stem 
Kongatiun  of  inch  sectiona  .  .^ ".10,  ".13,  ".14,  ".21* 
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10-INCH   WIRE-WOUND   RIFLE. 


Hoop  O5. 

No.  4367. 

Marks,  ^^^?»^« 

Diameter,  ".664, 

Sectional  area,  .25  square  inch. 

Gauged  length,  4", 


Applied  loads. 


Total. 


Poundi. 

250 

1,250 

2,500 

3,750 

5.000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,500 

12, 750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

11,500 

14,750 

15,000 

15,500 

16,000' 

16,500 

17,000 

17,990 

18,000 

18,500 

19,000 

10,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 

2:^,000 

M>M|  DUU 

24,<J00 
24.500 
25,000 
25,500 
26,000 
26,470 


Per  iiqDare 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.000 
35,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59;  000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000' 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
06,000 
98,000 
100,000 
102,000 
104,000 
105,880 


Elon^tioii 
per  inch. 


Inch. 
0. 

.000125 

.000300 

.000450 

.0006!M) 

.000775 

.000975 

.001176 

. 001300 

.001475 

.001700 

.001750 

.001800 

.001925 

.002050 

.002150 

.002525 

.002775 

.007000 

.008000 

.008500 

.-009875 

.011200 

.012400 

.013875 

. 015275 

.017000 

.018750 

.020575 

.022500 

.024600 

.026500 

.'0285U0 

.031250 

.0325 

.0375 

.0425 

.0450 

.0500 

.0550 

.0600 

.0725 

.0825 

.1250 


Sacceasive 

elongation 

periuch. 


0. 


Jneh. 


.000125 

.000175 

. 000150 

.000200 

.0(KI125 

.000200 

.OOCKJOO 

. 000125 

.000175 

.000225 

.000<i50 

.0O0O.')0 

.000125 

.0(K)125 

.000100 

.000375 

.000250 

. 004225 

.001000 

.000500 

. 001375 

.001325 

.Oflfi200 

. 001475 

.001400 

.001725 

.  0017fiO 

.001825 

.001925 

.002000 

.002000 

.002(H)0 

.  002750 

.001250 

.0050 

.0050 

.0025 

.0050 

.0050 

.0050 

.0125 

.0100 

.0425 


Permanent 
aet. 


Inch. 


0. 


0. 
0* 


SucceAslTe 

permanent 

set. 


0. 


IndL 


Bemarks. 


Initial  load. 


Elastic  limit 


Tensile  strergth. 


General  summary* 

Tensile  strength  per  square  inch  of  original  section pounds. .  106, 880 

Elastic  limit  per  square  inch  of  original  section do...    52,000 

Elongation  per  inch  after  mpture .inch. .      .  1576 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Reiluction  in  diameter  at  point  of  rupture do. . .       .114 

Reduction  in  area  after  rupture,  per  cent  of  origiual  section 36.4 

Position  of  rupture ".9  Iirom  the  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  aecUons.... ".09,  ".U,  ".14, ".» 


10-INCH   WIRE-WOUND   KIFLE. 
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No.  4379. 

Marks,  i<>  ^^^k. 

Diameter,  ".564. 

Seotional  area,  .25  square  inch. 

Gauged  length,  4". 


AppU< 

Bd  loads. 

Per  Bonare 
inoh. 

"Eloneation 
per  Inch. 

Sucoeuiye 
elon^rion 
I>er  inch. 

Permanent 
aet. 

Sncceeaive 

permanent 

act. 

Semarka. 

Total.' 

Pcund*. 

250 

1,250 

2,500 

5,000 

7,500 

6,750 

9.000 

9,250 

9.500^ 

9,750 

10.000 

10.250 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17.500 

18,000 

lisoo 

19,000 
19,500 
20,000 
20,420 

Poimdf. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36.000 
87,000 
88,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
81,680 

Inch. 
0. 

.000100 

.000275 

.000650 

.000975 

.001175 

.001200 

.001225 

.001275 

.001300 

.  001325 

.  001.375 

.001425 

.001450 

.001525 

.006875 

.006050 

.013500 

.014000 

.014750 

.  0158.50 

.  017000 

.018000 

.020450 

.  022875 

.025500 

.0275 

.0300 

.0350 

.0425 

.0475 

.0525 

.0575 

.0650 

.0750 

.0875 

.1000 

Ineh, 
0. 
.000100 
.000175 
.000375 
.000325 
.000200 
.000025 
.000025 
.000050 
.000025 
.000025 
.000050 
.000050 
.000025 
.000075 

.oawso 

.001175 

.005450 

.000500 

.000750 

. 001200 

.  001050 

.001000 

.002450 

. 002425 

.002625 

.0020 

.0025 

.0050 

.0075 

.0050 

.0050 

.0050 

.0075 

.OKN) 

.  0125 

.0125 

1         ■■ 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

■ 

ElastiolfmH. 
Tensile  strength. 

0. 

0. 

• 

^ 

^ 

General  summary. 


Tensile  Rtrr*ngth  per  sqnare  inoh  of  oflfdnal  section poimdn. 

SlaMtic  limit  per  nqnaro  inch  of  originid  section do. . 

!Rlong:ation  per  inch  after  rupture inrh . 

Xlongatioii  per  Inch  under  striun  at  elfwitie  limit do . . 

Reduction  in  diameter  at  point  of  mpture do . . 

Ke<lnction  in  area  after  rapture,  per  cent  of  original  section 

Position  of  rupture ".75  from  the  THH:k 

Character  of  brolcen  snrface granular,  flaky,  radiating  from  a  spongy  spot  at  the  circumference. 

Opened  a  series  of  cracka  along  tlie  anrfaoe  of  the  stem. 
Blongation  of  inch  sectiona ".U, 'M2, 'M4/'.19* 


81,680 

4:t.  (KM) 

.  I  i(D 

OdU.lO 

.  0.>4 

18.  ti 
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lO-INCH   WIRE-WOtmi)   RIFLE. 

V 

No.  4406. 


Marks,  ^^7^  c. 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4'^ 


Applied  load*. 

Elongation 
per  uich. 

Sttooeasive 

elongation 

per  inch. 

Permanent 

Bet. 

SnceesaiTe 

permanent 

■et. 

Bemarka. 

Total. 

Persqaare 
inch. 

Pownds. 

250 

1,250 

2,500 

3,750 

5.000 

6,250 

7,500 

7,750 

8,000 

8.250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

13,000 

13,500 

14,000 

U.500 

15.000 

15,540 

Pound*. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
31,000 
32.000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,160 

Inch. 
0. 
.000075 
.000250 
.000400 
.000575 
.000750 
.000950 
.001000 
.001150 
.  003200 
.006625 
.008800 
.009925 
.011250 
.012675 
.013750 
.015250 
.016625 
.018125 
.019500 
.021250 
.022750 
.024625 
.026250 
.028500 
.030250 
.033000 
.0375 
.0450 
.0525 
.0650 
.0750 

1 

Inch. 
0. 

.000075 
.000175 
.000150 
.000175 
.000175 
.0002(»0 
.000050 
.000150 
.  OO'JOSO 

.  oo:m25 

-  00-J175 

.001125 

.001325 

.001425 

. 001075 

.001500 

. 001375 

.001500 

.001375 

.001750 

.001500 

.001875 

.001625 

.002250 

.001750 

.002750 

.0045 

.0075 

.0075 

.0125 

.0100 

Inch. 
0. 
0. 

Itteh, 
0. 

Tnitial  load. 
BlastloUmil. 

Tensile  strength. 

0. 

•.•«••«.»••» 

••#••••••••■ 

^  General  summary 

Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  snuare  inch  of  original  section do.. 

Elongation  per  incn  after  rupture inch. 

JClongatioii  per  inch  under  strain  at  elsMtic limit do... 

Keduotion  in  d  ianieter  at  iioin  t  of  rupture do.., 

Kodiiction  in  area  after  rupture,  per  cent  of  original  section 


62,160 

31,000 

.0900 

.001000 

.044 

15.0 


Position  of  rupture 1".25  from  the  nock 

Character  of  broken  surface 85  per  cent  granular,  15  per  cent  silky,  with  a  spongy  line  ormotal 

Elongation  of  inch  sections \09,  "Jl,  ".06.  ".08 


10-INCH   WIRE-WOUND   RIFLE. 
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No.  4502. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4''. 


Applied  loads. 

BloneatioD 
per  inch. 

Saccessive 

eloDKfttion 

per  iooh. 

Permanent 
set. 

SnccesBiYe 

Remarks. 

Total 

Per  square 
inch. 

pormanent 
set. 

Pofmdff. 

250 

1,260 

2,600 

3,750 

5,000 

6,250 

7,600 

7.750 

8.000 

8,250 

8,500 

8,750 

9,000 

9.250 

0,500 

9,760 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12.250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

16,860 

Pounds. 

1,000 
6,000 
10,000 
15,000 
20,000 
2S,dD0 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
67,440 

Inch. 
0. 

.000075 

.000275 

.000450 

.000600 

.000800 

.000076 

.001000 

.001026 

.001050 

.001075 

.001100 

.001150 

.001200 

.001225 

.001250 

.001275 

.001300 

.001325 

.001376 

.001500 

.021250 

.022275 

.023750 

.026000 

.028000 

.030875 

.0376 

.0425 

.0500 

.0560 

.0675 

.0775 

.1000 

.1300 

.2226 

Inch. 
0. 

.000075 

.000200 

.000175 

.000150 

.000200 

.000175 

.000026 

.000025 

.000025 

.000025 

.000025 

.000050 

.000050 

.000025 

.000025 

.000025 

.000025 

.000025 

.000050 

.000125 

.019750 

.001025 

.001475 

.002250 

.002000 

.002875 

.006625 

.0050 

.0075 

.0050 

.0125 

.0100 

.0226 

.0300 

.0926 

Jneh. 
0. 
0. 

Inch. 
0. 

Initialload. 
Elastic  Umit 

0. 

0. 

..^. ........ 

.000025 

.000025 

• 

Tensile  strength. 

General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    67,440 

Elastic  Umit  per  sanare  inch  of  original  section do...    43,000 

Elongation  per  incn  after  rupture inch. .      .  2450 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001375 

Beduction  in  diameter  at poi n t  of  rupture do...       . 094 

Reduction  in  area  after  rupture,  jwrcent  of  original  section 30.6 

Position  of  rupture 2".  15  from  the  neck 

Chamotsr  of  broken  siurfaoe.... granular,  60  per  cent;  silky,  40  per  cent.    Opened  crooks  in  surface 

of  Stan. 
Elongation  of  inoh  Motions ".22,  ".26,  ".32*,  ".10 
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ISO.  4366. 

Marks,  ^^^??^' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

ElonffatJon 
per  inch. 

SuocesslTe 

elongation 

per  Inch. 

Permanent 
set. 

Suocesaire 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
incD. 

Poundt. 

250  ' 

1,250 

2,500 

3,750 

5,000 

6.250 

7,500 

8,750 

10,000 

11,250 

12,500 

12,750 

-13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15.000 

15.500 

16,000 

16.500 

17,000 

17,500 

18.000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 

22,930 

Pounds. 
1,600 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
85,000 
40,000 
45.000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
91,720 

IfUh. 

0. 
.000075 
.000276 
.000476 
.000600 
.000776 
.000926 
.001075 
.001276 
.001475 
.001676 
.001726 
.001776 
.001926 
.002076 
.002375 
.003550 
.004750 
.006500 
.007750 
.008626 
.009550 
.011126 
.012250 
.013525 
.015500 
.0175 
.0200 
.0226 
.0237 
.0250 
.0262 
.0275 
.0300 
.0312 
.0326 

Ineh, 
0. 

.000076 
.000200 
.000200 
.000126 
.000175 
.000150 
.000150 
.000200 
.000200 
.000200 
.000050 
.000050 
.000150 
.000160 
.000300 
.001176 
.001200 
.001750 
.001250 
.000875 
.000925 
.001676 
.001126 
.001276 
.001975 
.0020 
.0025 
.0025 
.0012 
.0013 
.0012 
.0013 
.0025 
.0012 
.0013 

IndL 
0. 

0. 

Initial  load. 
Elastic  limll 

V 

Tensile  strength. 

0. 

0. 

0. 

0. 

. 

General  'summary. 


Tensile  strpogth  per  sqn»re  inch  of  original  section pounds. 

Elastic  limit  per  so nare  inch  of  original  section do. . 

Elongation  per  incji  after  rupture inch . 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Keiluction  in  diameter  at  point  of  rupture do. . 

Keduction  in  area  after  rnptnre,  per  cent  of  original  section 

Position  of  rupture 'M5  from  the  neck 

Charac;ter  of  hroken  surface granular ;  small  spongy  spots  near  the  circumference 

EloDgatiottof  inGhsectUHU ^ "M\  ".03,  ".04,  ".03 


91>720 

62,000 

.a350 

.001775 

.014 

4.8 


\ 


10  INCH  WIRE-WOUND   RIFLE. 
No.  4404. 
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Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Oauged  length,  4". 


Applied  loads. 

Eloneation 
per- Inch. 

SiicoeMsive 

elongation 

per  inch. 

Permnncnt 
Bet. 

SacceMive 

permanent 

aet. 

Remarks. 

Total. 

Persauare 
incn. 

Pounds. 

250 

1,250 

2.500 

3.750 

5,000 

6,260  , 

7,500 

7,760 

8,000 

8,250 

8,600 

8,750 

9.000 

9,250 

9,600 

9,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13,500 

14,000 

14.500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,260 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
31,000 
32,000 
33,000 
84.000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
48,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
69,040 

Ineh. 
0. 

.000125 
.000300 
.000475 
.000650 
.000825 
.001050 
.001125 
.001200 
.001250 
.001350 
.002800 
.005275 
.006250 
.007375 
.008200 
.009875 
.  010750 
.012375 
.013400 
.014925 
.010200 
.017625 
.019000 
.020500 
.  021875 
. 023960 
.025250 
.027525 
.0300 
.0375 
.0450 
.0500 
.0675 
.0675 
.0760 
.0950 

Ineh, 
0. 

.000125 
.000175 
.000176 
.000175 
.000175 
.000225 
.000075 
.000075 
.000050 
.000100 
.001450 
.002476 
.000975 
.001125 
.00OH25 
.  001675 
.000875 
.001625 
.001026 
. 001625 
.  001275 
.  001425 
.001375 
.001500 
.001375 
.002075 
.001300 
.002275 
.002475 
.0075 
.0075 
'    .0050 
.0075 
.0100 
.0075 
.0200 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

ElasUo  limit. 

r 

Tensile  strength. 

.000025 

.000025 

::::;::::::::::::::;:::: 

1 

\ 

General  mimmary. 


69,040 

33.000 

.1175 

.001250 

.064 

21.4 


Tensile  strength  per  square  inch  of  orisinal  section pounds. 

Elastic  limit  per  so  oare  inch  of  original  section :  do . . 

Elongation  per  inch  alter  ruptore Jncn . 

Elongation  per  inch  under  strain  at  elastic  limit do . . 

Reduction  in  d iameter  at  poin t  of  rop t ii re do . . 

Eeduetion  in  area  after  ruptare,  per  cent  of  original  Be<'lion v.-wi — ^x.         x. 

Position  of  rupture 1".17  from  the  neck 

Character  of  broken  surface granular ;  opened  cracks  in  surface  of  Htem  in  vicinity  of  place  of 

raptmre. 
rto^Moaot  InohMcUoDa "•»>*.  "•».  ".<»,".1» 

H.  Ex.  161 U 
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10-INCH  WIEE-WOUND   RIFLE. 


ISo.  4381. 

Marks,  ^®^f^c» 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
poi"  inch. 

SiiocfSftive 

elongation 

per  inch. 

Fermiinent 
set. 

Snccessive 

permanent 

aet. 

Bemarks. 

Total. 

Per  Honnre 
incn. 

Founds. 
1,000 
5,000 
10.000 
20,000 
30.000 
35,000 
.16,  (MX) 
37,  000 
38, 000 
39.000 
40,000 
41,0(N) 
42, 000 

4:j.ooo 

44,000 
45,000 
46,000 
47.000 
48,000 
49.  (MK) 
50.000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60.000 
62,000 
&1.000 
06.000 
68,000 
70,000 
72.000 
74, 000 
76,000 
78,000 
80.000 
84,120 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

9,000 

9,250 

9,500 

9.750 

10,000 

10.  250 

10.500 

10,750 

11.000 

11.250 

11.500 

11,750 

12,000 

12, 250 

12,500 

12,730 

13,000 

13, 250 

13.500 

14,000 

14,500 

15.000 

15,500 

16,000 

16, 500 

17,000 

17,600 

18,000 

18,500 

19,000 

19,500 

20,000 

21,030 

Inch. 
0. 

.000125 
.000300 
.000700 
.001025 
.001200 
. 001225 
. 001250 
. 001275 
.  001300 
.001350 
.001400 
.001450 
. 001475 
.  OOLVX) 
.  001550 
.0015-75 
.001600 
. 001675 
.001750 
.008375 
.011200 
.  013000 
. 013300 
.014175 
. 015750 
.  Ol7.'i50 
. 019275 
. 021675 
.  0237.50 
.  02GO(X) 
.0*28500 
.031250 
.0350 
.0400 
.0450 
.0500 
.0550 

Inch. 
0. 

. 000125 
.000175 
.000400 
.  000325 
.000175 
.  00tK)25 
. 000025 
. 000025 
.00(K)25 
.  000050 

.  oooa'io 

.000050 
. 000025 
. 000025 
.  000050 

.  ooo(.v2r> 

.  (XK)025 
.000075 
. 000075 
.  006(525 
. 002825 
.001800 
.000300 
.000875 
. 001575 
. 001800 
.(K)17-25 
. 002400 
. 002075 
. 002250 
.  002500 
.  0027.50 
.003750 
.0050 
.0050 
.0050 
.0050 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit 

Tensile  stretij(t)i- 

.000025 

.000025 

.  000025 

0. 

.«.-•««••• 

' 

General  summary, 

Tennile  strength  per  square  inch  of  original  section pounds . .    84. 120 

Elastic  limit  perRqnare  inch  of  origiunl  section do...    47,000 

Elongation  per  inch  after  nipture.. inch..      .0625 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  point  of  rujiture do. . .        .  024 

Reduction  in  area  after  rupture,  per  cent  of  original  section 8.4 

Position  of  rupture 2"  from  the  neck 

Character  of  broken  surface granular,  radiating  from  a  spongy  spot  at  the  circumferenoe 

Elongation  of  inch  sectioiu ".06,  ".06,  "UMfc,  ".06 


10-INCH   WIRK-WOUND   RIFLK 
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No.  4501. 


Marks,  i^^BC 

Diameter,  ".664. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loAda. 

EloDKation 
per  inch 

SuccesAlve 

elongation 

per  inch. 

Permanent 
seL 

SnoceaaiTe 

permanent 

aet. 

Remarka. 

Tot«a. 

Per  square 
incli. 

Pounds. 

250 

1.250 

2.500 

3,750 

5,000 

6,250 

7.500 

7.750 

8,000 

8,250 

.     8.600 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10.250 

10,500 

10.750 

11,000 

11.250 

11.500 

11,760 

12,000 

12. 250 

12,500 

13.000 

13,500 

14,000 

14,500 

15,000 

15,500 

Pounds. 

1,000 
5.000 
10.000 
1.5.000 
20,000 
25,000 
30.000 
31.000 
32,000 
33,000 
34.000 
35.000 
36,000 
37,000 
38,000 
39.000 
10,000 
41.000 
42.000 
43.000 
44,000 
45.000 
46.000 
47.000 
48.000 
49,000 
50,000 
52,000 
54.000 
56,000 
58.000 
60.000 
62,000 

Inch. 

0. 
.000100 
.000300 
.000500 
.000675 
.000875 
.001075 
.001125 
.001175 
.001225 
.001300 
.001450 
.001625 
,002525 
.004950 
.006250 
.0092M 
.0137*0 
.015000 
.015875 
.  0177.50 
. 019375 
.  0212.50 
.022750 
.  0247.50 
.  028625 
.029000 
.0325 
.0400 
.0475 
.0550 
.0625 
.0775 

Inch. 
0. 

.000100 
.000200 
.000200 
. 000175 
.000200 
.000200 
,000050 
.000050 
.000050 
.000075 
.000150 
-     . 000175 
.000900 
. 002425 
. 001300 
.003000 
.004500 
.001250 
.00OH75 
.00l»<75 
.001025 
. 001875 
.  001500 
.002000 
.001875 
.002375 
.0035 
.0075 
.0075 
.0075 
.0075 
.0150 

Ineh. 
0. 
0. 

Tnek. 
0. 

Tnitial  load. 
Elaatic  Umii. 

Tensile  atrength. 

■••'T* 

.000025 
.000050 

.000025 
.000025 

.000275 

.000225 

General  summary. 

Tensile  strength  per  aqiuure  inch  of  original  aection pounds..    62,000 

Slaatic  limit  i»er  aonare  inch  of  briginal  section do . . .    34. 000 

Elongation  per  incn  after  rupture. inch . .      .  0775 

Elongation  per  inch  under  strain  at  elaatic  limit do...  .001300 

Bednotion  in  diameter  at  p4iint  of  rupture do-  •  -        •  034 

Reductionin  area  after  rupture,  per  centof  original  section 11.6 

Position  of  rupture 'MS  from  the  neok 

Character  of  broken  surllaoe. .  J'*-..^ granular,  spongy  apot  at  the  circumference  10  per  cent 

Elongation  of  incl\  aeoUona ".09*,  ".Oe, ''.07,  ".00 


.«» 
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10-INCH   WIRE-WOUND   BIFLB. 


No.  4366. 

Marks,  ^«^&^» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


Applied  loads. 


Total. 


Poundi. 

s0*  250 
1,250 
2,600 
3,760 
5,000 
6.2S0 
7,500 
8,760 
10,000 
11.260 
12.500 
12.750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,760 
15,000 
16,500 
16.000 
16,600 
17,000 
17,600 
18,000 
18,500 
19,000 
10,500 
20,000 
20,600 
21,000 
21.500 
22,000 
22,600 
23,000 
23,600 
24,000 
24,600 
25,000 
26,500 
26,000 
26,600 
26,520 


PerMiiare 
incn. 


Poundf. 
1.000 
6,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35.000 
40,000 
46,000 
60,000 
51,000 
52,000 
53,000 
54,000 
66,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100,000 
102.000 
104,000 
106,000 
106,080 


Elongation 
perincki. 


Inch. 
0. 
.000200 
.000400 
.000550 
.000726 
.000925 
.001076 
.001260 
.001426 
.001575 
.001750 
.001775 
.001800 
.001860 
.001900 
.002200 
.003000 
.003960 
.0OM5O 
.008000 
.008776 
.010000 
.011000 
.012600 
.013025 
.015460 
.017000 
.018725 
.020500 
.021876 
.023950 
.026200 
.028000 
.0300 
.0312 
.0350 
.0400 
.0450 
.0475 
.0500 
.0550 
.0675 
.0760 
.0050 


Sacceaslve 

Alonffalion 

perlnofa. 


0. 


Inch. 


.000200 

.000200 

.0001.50 

.000175 

.000200 

.0001.50 

.000175 

.000175 

.0001.50 

.000175 

.000025 

.000026 

.000050 

.000050 

.000300 

.000600 

.000950 

.001.500 

.002550 

.000775 

.001225 

.001000 

.001500 

.  001425 

. 001525 

.001650 

.001725 

.001775 

,001375 

.002075 

.002250 

.001800 

.0020 

.0012 

.0038 

.0050 

.0060 

.0025 

.0025 

.0060 

.0125 

.0075 

.0200 


Permanent 
eet. 


Inch, 


0. 


SnG«e«0ive 

permanent 

set. 


Inch. 


0. 


0. 


000025 


.000025 


Remarks. 


Initial  load. 


Elastic  limit. 


TMisilo  streogth. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds..  106,080 

Elasticlimit  per  sqaare inch  of  originiQ  section  ..., do...    54.000 

Elongation  per  inon  after  mptare inch . .      .  1000 

Elongation  per  Inch  under  sutiin  at  elastic  limit do...  .001900 

Reduction  in  diameter  at  point  of  rupture do...       .044 

Bednotion  in  area  after  rupture,  per  cent  of  original  section 15.0 

Position  of  rupture ".60  Irom  the  neck 

Character  of  hroken  surface granular;  dull  silky  spot  near  the  oirenmferenoe 

Elongation  of  inch  seotiona ,...,.., , ".07,  ".Oft,  ".10,  "04* 


10-INCH   WIRE-WOUND   KIPLB. 

« 

Ko.  4380. 
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Marks,  w^5»c» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch* 

Gauged  length,  4". 


Applied  load*. 

Elongation 
per  Inch. 

SncoeMive 

elouffation 

perinch. 

Permanent 
set. 

Suoceasiye 

permanent 

set. 

Bemarks. 

Total. 

PerMUAre 
Inol). 

Founds. 

250 

1,250 

2,500 

6,000 

7,600- 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,600 

13,000 

18,600 

14,000 

14,180 

Pounds. 
1,000 
6,000 
10.000 
20,000 
80,000 
36.000 
86,000 
87,000 
38.000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
50.000 
62,000 
54,000 
66,000 
56,720 

Ineh. 
0. 

.000075 
.000276 
.000675 
.001025 
.001275 
.001326 
.001460 
.001560 
.001800 
.002875 
.003300 
.004000 
.006250 
.011250 
.012500 
.013750 
.014925 
.016000 
.017000 
.018500 
.021500 
.024250 
.029000 

0. 

.000075 
.000200 
.000400 
.000350 
.000250 
.000050 
.000125 
.000100 
.000250 
.000875 
.000025 
.000700 
.001250 
.006000 
.001250 
.001250 
.001175 
.  001075 
.001000 
.001500 
.003000 
.002750 
.004750 

Inch. 
0. 
0. 

Ineh» 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

.001200 

.001200 

• 

General  summary. 


66,720 

36,000 

.0300 

.001325 

.044 


Tensile  atrengtli  per  square  inch  of  or! einal  sec tion ponnd s 

Elastic  limit  per  aanare  inch  of  original  section do . 

Saongation  per  incn  after  mptnre inch 

Elongation  per  inch  under  strain  at  elastic  limit do . 

Hednotion  in  diameter  at  point  of  rapture do. 

Seduction  in  area  after  rupture,  per  cent  of  original  section 16.0 

Position  of  mptnre 1".5  from  the  neck. 

Obaracter  of  broken  surfiuM spongy ;  color  yariee  from  light  uteel  color  to  black ;  opened  cracks  in 

stem. 
Blongirfioii  of  inch  sections ".02,  ".06*,  ".02,  ".03 
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10-INCH  WIRE-WOUND   RIFLE, 


No.  4406. 

Marks,  ^^^^5^- 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loada. 

Elonf^ation 
per  inch. 

Succesaive 

eloneatioQ 

per  inch. 

Permanent 

0Ot. 

Sncceuivo 

permanent 

set. 

Remarks. 

Total. 

Per  Muare 
incn. 

Pounds. 

250 

1,250 

2.500 

3,750 

5,000 

6,250 

7,500 

7.750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,260 

11,500 

11,750 

12,000 

12,250 

12.500 

13.000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,040 

Poundt. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41.000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
52,  (KM) 
54.000 
66,000 
58,000 
60,000 
62.000 
64,000 
64,160 

Inch. 
0. 

.000100 
.000275 
.000450 
.000600 
.000800 
.001050 
.001100 
.001150 
.001250 
.001300 
.001400 
.003725 
.004950 
.006375 
.007400 
.008625 
.009700 
.011000 
.012000 
.013200 
.014250 
.015875 
.017000 
.018625 
.019875 
.021250 
.024750 
.028375 
.0325 
.0400 
.0450 
.0500 
.0575 

Inch. 
0. 
.000100 
.  000175 
.000175 
.000150 
.000200 
.000250 
.000050 
.000050 
.000100 
.000050 
.000100 
.002325 
. 001225 
. 001425 
. 001025 
.001225 
.  001075 
.  0013U0 
.001000 
.  001200 
. 001050 
.  001625 
.001125 
.  001625 
.001250 
.001375 
.  003500 
.  003625 
.004125 
.0075 
.0050 
.0050 
.0075 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000025 

.000025 

Elastic  Umit 

Tensile  strenfrth. 

• 



1 

1 

General  antnmary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    64. 160 

Slastio  limit  per  sauare  inch  of  original  section do. . .    35. 000 

Elongation  per  inch  after  rupture inch ....  0600 

Elongation  per  inch  under  strain  at  elastic  limit ilo. . .  .  OOUOO 

^Reduction  in  diameter  at  point  of  rupture do. . .        .  034 

Reduction  in  area  after  ruptaro,  per  cent  of  original  section 11.  < 

Position  of  rupture 2 ".25  from  the  neck 

Character  of  broken  surface granular,  small  hole  uear  the  circumference 

Elongation  of  inch  sections ., ".64,  ".04.,  ".06, 'Ml* 


10-INOH   WIKE-WOUND   RIFLE. 
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No.  4503, 

Marks,  ^^^g^- 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 


ToUl. 


Poun'dt. 

250 

1,250 

2.500 

3,750 

5.000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9.250 

9.500 

9,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11.250 

11,500 

11,750 

12,000 

12.250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

17,840 


Per  aouare 


Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,090 
56.000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
71,360 


Elongation 
per  inch. 


Inch. 

). 

.000100 
.000300 
.000475 
.000650 
.000775 
.000950 
.000975 
.001025 
.001050 
.001075 
.001100 
.001150 
.001200 
. 001225 
.  001275 
.001300 
.001325 
.00i:{50 
.001400 
.001450 
.001500 
.018500 
. 019625 
.  021250 
.022925 
.025000 
.0300 
.0350 
.0425 
.0475 
.0525 
.0650 
.0750 
.0875 
.1060 
.1450 


Succenaive 

elongation 

p«r  inch. 


Inch, 

0. 

.000100 
.000200 
.000175 
.000175 
.000125 
.000175 
.000025 

•  000050 
.000025 
.000025 
.  000025 
.000050 
.000050 
.  00(H)25 
.000050 
.000025 
.000025 
.000025 
.0000.50 
.  0000.50 
.000050 
.017000 
.0011-25 
.001625 
.001675 
.  002075 
.0050 
.0050 
.0075 
.0050 
.0050 
.  0125 
.0100 
.0125 
.0175 
.0400 


Permanent 
set. 


Inch, 


0. 
0. 


Suoceasiye 

]>ermanent 

set. 


Inch. 


0. 


0. 


0. 


Bemarka. 


Initial  load. 


Elastic  limit. 


TensUe  strength. 


General  summary. 

Tensile  strength  p<fr  square  inch  of  original  .lection pounds..    71,360 

Ulastio  limit  per  souare  inch  of  original  section do . . .    45, 000 

Elon^tion  per  inon  after  raptnre inch . .      .  2700 

Elongation  per  inch  under  strain  at  elaatic  limit do...  .001500 

Beduction  in  diameter  at  point  of  rupture^ do. . .        .  164 

deduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Poaition  of  rupture ".7  from  the  neck 

Character  of  broken  surface silky 

Ekmgatloii  of  inch  aeotionB ".21,  ".21,  ".22,  ".44* 
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lO-TNCH   WIRE-WOUND   RIFLE. 


TABULATION  OF  TENSION  SPECIMENS  FROM   10-INCH  WIRE-WOVND 

UIFLE  No,  1. 


4320 
4368 

4.T70 
4%^ 

4330 
4331 
4332 
4358 


4356 
4357 

4333 
4336* 


4394 
4334 
4336* 


4395 
4393 
4337* 

4386 
4338* 

4387 
4339* 


4388 
4367 
4379 
4405 


4502 

4365 

4404 
4381 
4501 

4366 

4380 
4406 
4503 


...do 

Trimnion  hoop 

..do 

..do 


Hoop  Ai 

...do  ... 

...do    .. 

Hoop  C| . 


.do 
.do 


Hoop  Cj. 
do  ... 


.do 
.do 
.do 


—  .do do... 

do Outride. 

Hoop  Cs ;  luside  . 


LocaHon 
ofisiKMJi* 


Middle. 

Oiitaide 

Middle. 

Inside  . 

Middle, 
do  . . . 

Outside . 

do  — 

Middle. 
Iiiflido  . 

Oiitflide 
Middle. 

InnidR  .. 
OiitHido 
Middle. 
Inaide  .. 


Outnide. 
Middle.. 

In»ide  . . 
...do 


. .  -do  . . . 
Middle. 
...do  ... 


.do 
.do 

.do 
.do 


. . .  .do  . .. 
HoopCj 
— do ... 
— do ... 


do.. 

■do  ., 

.do  .. 
.do .. 
.do ., 


..do .». 


.do 

do 

.do 


...do 

Outside 


. . -do 

Middle. 


...do  .. 

Inside 

..do.. 

. . .do  . . 


...do  — 

Ontaide 

. . .do  .. . . 
...do  — 
...do  — 


Middfo. 


do. 
.do  .. 
.do  .. 


Elastic 

limit  per 

square 

inch. 


Pounds. 
39,000 

33,000 

39,000 

40,000 

40,000 
37,000 

39,000 

41,000 

38,000 
47,000 

49.000 
50.000 

31,000 
37,000 
30. 000 
43,000 


43,000 
43,000 

t30, 000 
31, 000 


39.000 

27,000 

t20,  000 


45,000 
45,000 
38,000 

42,000 
47,000 

41,000 
130,000 


37,000 
52,000 
43,000 
31,000 


43,000 

52,000 

33,000 
47,000 
34,000 

54,000 

36,000 
35,000 
45, 000 


Tenoile 
8treuf(tb 

per 

square 

tech. 


Potmds. 
89,480 

92,000 

94,000 

94,960 

72,400 
66,400 

67,920 

70,960 

67.680 
88,680 

90,960 
86,000 

61,780 
66.080 
64.000 
79, 920 

78. 320  , 
72, 880  I 

52, 840 
61,640 


63,920  , 

52,640 

36,400 


78,840 
80,000 
69,640 

68,720 
65,280 

69,440 
58, 440 


64,000 

105, 880 

81,680 

62,160 


67,440 

91,720 

69.040 
84, 120 
62,000 

106,080 

66,720 
64,160 
71,360 


Per  et. 
14.7 

13.3 

12.3 

10.0 

25.7 
9.3 

7.3 

9.7 

6.7 
10.8 

12.5 
11.8 

25:0 

20.0 

2.1.8 

6.5 


6.8 
5.6 

6.8 
9.7 


5.5 

10.5 

6.0 


21.3 

15.5 

2.7 

21.5 
2.0 

24.5 
2.7 


14.5 

15.8 

14.0 

9.0 


24.5 

3.5 

11.8 
5. 3 
7.8 

10.0 

3.0 

6.0 

27.0 


Per  et, 
36.4 

21.4 

33.5 

18.3 

57.0 
18.3 

8.4 

11.6 

8.4 
21.4 

27.6 
24.6 

41.9 
36.4 
54.6 
15.0 


11.6 
15.0 

21.4 
18.3 


21.4 
24.6 
27.6 


33.5 
27.6 

4.8 

36.4 

4.8 

49.7 
4.8 


24.6 
36.4 
18.3 
16.0 


30.6 

4.8 

21.4 

8.4 

11.6 

15.0 

15.0 
11.6 
49.7 


Appearance  of  fVactore. 


Dall  silky,  85  jicrcent; 

granular,  15  jier  cent. 
Granular;   dull,    silky 

spot. 
Granular, 60  per  cent; 

silky,  40  per  cent. 
Graniriar,80  per  cent; 
dnll  silky,  20  per  cent. 
Silky. 
Graimlar;  blow  hole  1 

inch  diameter. 
Granular;  blowhole 

".08X".30. 
Granular;  small  blow- 

holeH. 
Granular;  spongy  spot. 
Silky,  oblique,  light  col- 
ored spots. 
Dull  rtilky,  oblique. 
Granular.  55  per  cent; 

fluU  silk  V,  4o  per  cent. 
Silky. 
Dull  ailky. 
Silky. 
Granular,  50  per  cent; 

dnll  silky  aud  spongy, 

50  per  cent. 
Gi*anularand  dnll  Aaky. 
Dull  leaden  and  granu- 
lar. 
Silky  and  »pougy. 
Grtiuular,  45  p>)r  cent; 

dull  silky,  with  blow- 
hole, 55  ])er  cont. 
SUky ,  .spongy. 

Do. 
Silky.  45  per  cent ;  bal- 

auV«   dark,  unsound 

metal. 
Silkv.  oblique. 

Do. 
Granular,  10  per  cent^ 

RiMMigy  spot4. 
Silky,  irregular, 
(iraiiular;  20  per  cent 

spongy. 
Silky,  irregular. 
Graimlar,  45  per  cent; 

dark  spongy,  55  per 

cent! 
Silky,  oblique,  spongy. 
Fine  silky. 
Granular,  flaky. 
Granular,  85  per  cent; 

silky,  spongy,  16  per 

cent. 
Granular,  60  per  cent; 

silky,  40  per  cent. 
Granular;  small  spongy 

spots. 
Granular. 

Granular;  spongy  spot. 
Granular;   10  per  cent 


spongy. 
Granular ; 

spot. 
Spongy. 
Granular. 
SQky. 


dull    silky 


t  Below. 


Jacket  specimens  3  inches  long,  .564  inch  diameter.  Hoop  speci- 
mens 4  inclies  long,  .564  inch  diameter,  except  those  with  ♦,  which  had 
3  inch  stems. 
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12-INCH  B.  L  RIFLED  MORTARS. 


SPECIMENS  FROM  CAST-IRON  BODIES  AND  STEEL 

HOOPS. 
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10-INCH  WIEE-WOUND   RIFLE. 


No.  4381. 

Marks,  ^^\%^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


I       Applied  loads. 


Total. 


250 

1,250 

2,500 

5,000 

7,500 

8,750 

0,000 

0,250 

0,500 

0,750 

10,000 

10. 250 

10,500 

10,750 

11,000 

11, 250 

11.500 

11,750 

12,000 

12.  250 

12. 500 

12,790 

13,000 

13. 250 

13,500 

14,000 

14.500 

15,000 

15. 500 

16,000 

16.  500 

17,000 

17,500 

18.000 

18,500 

10,000 

19,500 

20,000 

21, 030 


Per  HOiiare 
inch. 


Poundi. 
1,000 
5,000 
10,  (MK) 
20.000 
30.000 
35,000 
36,  (HX) 
37, 000 
38, 000 
30,000 
40.000 
\41,0<K) 
42, 000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
50.  (KX) 
51,000 
52,000 
53,000 
54.000 
56.000 
58,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,120 


ElonffAtion 
per  mch. 


Inch. 


0. 


.000125 
.000300 
.000700 
.001025 
. 001200 
. 001225 
. 001250 
. 001275 
. 001300 
.  001350 
.001400 
.001450 
.  001475 
.  001.500 
.  001550 
.001575 
.001600 
.  001675 
.001750 
.008375 
.011200 
.013000 
.  013.300 
.014175 
. 015750 
.  0175.50 
. 010275 
.  021675 
.023750 
.  02(UNK) 
.  028500 
. 031250 
.  0350 
.0400 
.0450 
.0500 
.0550 


Siircesslre 

elongation 

per  inch. 


Inch. 
0. 
.  000125 
.000175 
.000400 
. 000325 
.000175 
. 000025 
. 000025 
.000025 
.  000025 
.000050 
.000050 
.000050 
. 000025 
.  000(r25 
.  000050 
.  00<H)2ri 
.  00(K>25 
.000075 
. 000075 
.00<M>25 
. 002825 
.001800 
.000300 
.  000875 
.  001575 
.  001800 
.  001725 
.  0024(K) 
.  002075 
.  002250 
.  We'HK) 
.  002750 
.  003750 
.0050 
.00.50 
.0050 
.0050 


Permajient 
set. 


Inch. 


0. 
0. 


000025 


000025 


SucresRive 

Iiermanont 

set. 


Inch. 


0. 


000025 


0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section ponnds . .    84. 120 

Elastic  limit  per  (tqiiare  inch  of  original  S(H>tiou do...    47,000 

Elongation  per  incli  after  rupture. .' » inch. .      .  0525 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Keduction  in  diameter  at  point  of  rupture do...        .024 

Kcduction  in  area  after  rupture,  per  cent  of  original  section 8.4 

Position  of  rupt  ure 2"  from  the  neck 

Character  of  broken  surface granular,  radiating  from  a  spongv  spot  at  the  drcumferenoe 

Elongation  of  inch  sections ".05,  ".06,  ".0«,  ".05 


10-INCH   WIBK-WOUND   RIFLE« 


163 


No.  460L 


Marks,  i^^^C 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

EloDKStion 
per  inch 

Successive 

eloDffatioD 

per  Inch. 

Permanent 
set 

SnooeosiTe 

permanent 

set. 

Kemarlu. 

Total. 

Per  square 
incD. 

Pounds. 

250 

1.250 

2.500 

3,750 

5.000 

6,250 

7.500 

7,750 

8,000 

8,250 

.     8.600 

8.750 

0,000 

0,250 

0,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11.250 

11,500 

11,750 

12,000 

12.250 

I2,.'i00 

13.000 

13,500 

14,000 

14,500 

15,000 

15,600 

Pounds. 

1,000 
5.000 
10.000 
15,000 
20.000 
25,000 
30.000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39.000 
10,000 
41.000 
42.000 
43.000 
44,000 
45,000 
46.000 
47.000 
48,000 
49.000 
50.000 
52,000 
54.000 
56,000 
38.000 
60,000 
62,000 

Indi. 

0. 
.000100 
.000300 
.000500 
.000675 
.000875 
.001075 
.001125 
.001175 
.001225 
.001300 
.001450 
.001625 
.002525 
.004950 
.006250 
.000250 
.0137iO 
.015000 
.  01.^75 

.  om'jo 

. 010375 
.0212.50 
.022750 
.0247.50 
. 028025 
.029000 

.o:j25 

.0400 
.0475 
.0550 
.0625 
.0775 

Inch. 
0. 
.000100 
.000200 
.000200 
. 000175 
.000200 
.000200 
,000050 
.000050 
.iXMMSO 
.000075 
.000150 
.     . 000175 
.000900 
.002425 
.001300 
. 003000 
.004.500 
. 001250 
. 000875 
.001875 
.  001025 
.001875 
.  001500 
.  (N)2000 
.001875 

.oo2:m 

.  0035 
.0075 
.0075 
.0075 
.0075 
.0150 

Inch. 

0. 
0. 

Ineh. 
0. 

Tnitial  1<MUL 
ElMtiolimit 

Tensile  strength. 

« 

.000025 
.000050 

.000025 
.000025 

.000275 

.000225 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    62, 000 

Elastic  limit  per  sciuare  inch  of  ftriginal  section do . . .    34, 000 

Elongation  per  incn  after  rupture inch . .      .  0775 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  001300 

Beduction  in  diameter  at  point  of  rupture do  •  •  •        •  034 

Reduction  in  area  after  rupture,  per  cent  of  original  section 11.6 

Position  of  rupture ".15  from  the  neck 

Character  of  broken  surfooe. .  .V-^ granular,  spongy  spot  at  the  circumference  10  per  cent 

Elongation  of  inch  seoiiona ".  09*,  ".  06,  ".  07,  ".  00 
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10-INCH   WIBE-WOUND   BIFLE. 


Fo.  4366. 

Marks,  ^^^&^* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  M'. 


Applied  loads. 


Total. 


Pottndf. 
^^  350 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
26, 620 


Per  square 
incn. 


Pound*. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
46,000 
50.000 
61,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
50.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
8:2,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
106,080 


Elongation 
perlnch- 


llMfk. 

0. 

.000200 

.000400 

.000550 

.000725 

.000925 

.001075 

.001250 

.001425 

.001575 

.001750 

. 001775 

.001800 

.001850 

.001900 

.002200 

.003000 

.003950 

.00^50 

.008000 

.008776 

.010000 

.011000 

.012500 

.013925 

.015450 

.017000 

.018725 

.020500 

.021876 

.02.3950 

.026200 

.028000 

.0300 

.0312 

.0350 

.0400 

.0450 

.0475 

.0500 

.0550 

.0676 

.0750 

.0950 


Snocessive 

elongation 

per  inch. 


0. 


Indi. 


.000200 

.000200 

.000150 

.000175 

.000200 

.000150 

.000175 

.000175 

.000150 

.000175 

.000025 

.000025 

.000050 

.000050 

.000300 

.000600 

.000950 

.001500 

.002650 

.000775 

.001225 

.001000 

.001500 

.001425 

.001526 

.001560 

.001726 

.001776 

,  001375 

.002076 

.002250 

.001800 

.0020 

.0012 

.0038 

.0060 

.0050 

.0025 

.0025 

.0050 

.0126 

.0076 

.0200 


Peimaiient 
set. 


JneA. 


0. 


Snccesaive 

permanent 

set. 


JneA. 


0. 


0. 


0. 


000025 


.000025 


Remarks. 


Initial  load. 


BlasUo  limit 


Tensile  strength. 


GefMToX  swmmary. 


Tensile  strength  per  square  inoh  of  original  section ponnds..  106,080 

Elaeticlimit  per  saaareinch  of  originia  section  ..., do...    54,000 

Elongation  per  incn  after  mptnre inch..      .1000 

Elongation  per  inch  under  strain  atelastic  limit do...  .001900 

Bednotion  in  diameter  at  point  of  raptnre do . . .       .044 

Seduction  in  area  after  rupture,  per  cent  of  original  section 16.0 

Position  of  rupture ".60  from  the  neek 

Character  of  Inoken  surface granular;  dull  dlky  spot  near  the  olreumferenoe 

Elongation  of  inoh  aeotioqfl ".07,  ".09,  ".10,  ".14* 


10-INCH   WIRE-WOUND   RIFLE. 

No.  4380. 
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Marks,  i»^5» «» 

Diameter,  ".564. 

Septioual  area,  .25  square  inclu 

Gauged  length,  4". 


Applied  loAds. 

ElonsatioB 
per  inch. 

Sacceaaive 

elongation 

per  inch. 

Pennanent 
eet. 

SuocesiiiTe 

pennanent 

set. 

Remarks. 

Total. 

• 
PerMHAre 
inch. 

Pofunds, 

250 

1,250 

2,500 

5,000 

7,600* 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11.500 

11.750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,180 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
56,720 

Inch. 
0. 

.000075 
.000275 
.000675 
.001026 
.001275 
.001326 
.001450 
.001560 
.001800 
.002675 
.003300 
.004000 
.006250 
.011250 
.012600 
.013750 
.014925 
.016000 
.017000 
.018500 
.021500 
.024250 
.029000 

Indi. 
0. 

.000075 
.000200 
.000400 
.000850 
.000250 
.000050 
.000126 
.000100 
.000250 
.000875 
.000625 
.000700 
.001250 
.006000 
.001250 
.001250 
.001175 
.  001075 
.001000 
.001500 
.003000 
.002750 
.004750 

0. 
0- 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

.001200 

.001200 

*  *\  •  ■  •  ■  • 

• 

General  summary. 


Tensile  strengtb  per  sqnare  inch  of  original  section , ponnds. 

Blastic  limit  per  aonare  inch  of  original  section do. . 

Elongation  per  inch  after  mptnre inch. 

Elongation  per  inch  under  strain  at  elastic  limit do . . 

deduction  in  diameter  at  point  of  rupture do. . 

Bednction  in  area  after  mptnre,  per  cent  of  original  section 

Poeition  of  mptnre 1".5  from  the  neck. 

Character  of  broken  snrlkce spongy ;  color  r aries  from  1  ight  steel  color  to  black ;  opened  cracks  in 

stem. 
Elongation  of  inch  seciions ".02,  ".05*,  ".02,  ".03 


56,720 

36,000 

.0300 

.001325 

.044 

15.0 


12-INCfl   B.   L.   RIFLED   MORTARS. 
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Oast-Ibon  Trial  Oylindbb. 


No.  4411. 


Marks,  t  c,«. 

Diameter,  I'M 28. 
Sectional  area,  1  square  inch. 
Length  of  steiu,  23". 
Gauged  length,  20". 


Applied  loads. 

Eiun^auon 
per  inch. 

Saccessivo 

elongation 

per  in<?h. 

Permanent 

set. 

Successive 

pomanent 

set. 

/ 

Kemarks. 

Total. 

Per  sauare 

Poimdf. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

34,520 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15, 000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

34,520 

Jneh. 
0. 
.000050 
.000085 
. 000140 
.  «)00185 
.000240 
. 000290 
.000340 
. 000395 
.000445 
.000505 
.000560 
.00061Q 
.000680 
.000745 
•  OCKWIO 
.(HM)875 
.000050 
.001025 
.001105 
.001200 
.001305 
.  001410 
.001530 
.001685 
.001835 
.002010 
.-002275 
.002560 
.002050 

Inch. 
0. 
.000050 
. 000035 
.000055 
.000045 
.000055 
.00(K)30 
.000050 
.  000055 
.000050 
.MKKNH) 
.  000('55 
.000050 
.  (KM)070 
.000005 
.0(N)06o 
.00<H)65 
. 000075 
.  000075 
.  000080 
. 000095 
.  tKJ0105 
.0<K)ia'. 
.000120 
.0(K)155 
.000150 
.  01K)175 
.  000265 
.  00(rj85 
.000390 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.  - 

.000020 

.000020 

.000060 

.000040 

.000155 

.000095 

.  000240 

.000085 

.  000335 

.000095 

.000505 

.000170 

:oooei5 

.000310 

.001340 

.000525 

Fractured  6J  inches  from  the  neck. 
Appearance  uniform  granular. 
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No.  4412. 


MarkSy  t  c„. 

Diameter,  1".135. 

Sectional  area,  1.01  square  incli. 

Length  of  stem,  19".6. 

Gauged  length,  16|''. 


Applied  loads. 

Eloni^ation 
p«r  inch. 

Saocessive 

elongation 

per  inch. 

Permanent 
set. 

Sueoessive 

permanent 

set. 

Remarks. 

Totol. 

PerequAre 
inoli. 

Pound$. 

1,010 

2,020 

3,030 

4,040 

6,060 

6,060 

7.070 

8,080 

9,090 

10,100 

11,110 

12,120 

13,180 

14,140 

15,150 

16,160 

17, 170 

18,180 

19, 190 

20,200 

21,210 

22,220 

23,230 

24,240 

25,250 

26,260 

27,270 

28,280 

29,290 

30.300 

85,080 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

30,000 

84,rd0 

0. 
.000042 
.000078 
.000132 
.000186 
.000234 
.000288 
.000336 
.000378 
.000432 
.000486 
.000546 
.000606 
.000666 
.000726 
.000786 
.000846 
.000912 
.001002 
.001080 
.001188 
.001272 
.001386 
.001500 
.001662 
.001860 
.002034 
.002232 
.002622 
.002880 

Inch. 
0. 
.000042 
.000036 
.000054 
.000054 
.000048 
.000054 
.000048 
.000042 
.000051 
.000054 
.000060 
.000060 
.000060 
.000060 
.000060 
.000060 
.000066 
.000090 
.000078 
.000108 
.000084 
.000114 
.000114 
.000162 
.000198 
.000174 
.000198 
.O00:i90 
.000268 

0. 

Inch, 
0. 

• 
Initial  load. 

Tensile  strength. 

0. 

.000006 

.000006 

.000064 

.000048 

.000132 

.000078 

.000216 

.000084 

.000312 

.000096 

.000528 

.000216 

.000792 

.000264 

.001302 

.000510 

Fractured  6  inches  from  the  neck. 
Appearance  uniform  granular. 
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No.  930, 

Marks,  t  Cm- 

Length,  10".5. 

Diameter,  1".120. 

SectioDal  area,  .985  square  inch. 

Ganged  length,  6". 


AppUed  loads. 


ToUL 


985 
l,07e 
2,956 
8,940 
4.925 
5,910 
6,895 
7,880 
8,865 
0.850 
10,835 
11,820 
12.805 
13,700 
14.775 
15,760 
16,745 
17,730 
18,716 
19,700 
20,685 
21,670 
22,655 
23,040 
24,625 
25,610 
26,595 
27,580 
28,565 
29,550 
30.536 
31,520 
32,505 
38,490 
34,475 
85,460 
36,445 
87,430 
38,415 
88^400 
40,385 
41,370 
42,355 
43,340 
44,325 
58,320 


Peraqoare 


aqoi 


ind 


POttfMfo. 

1,000 

2,000 

3.000 

«    4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

>    21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

30,000 

31.000 

32.000 

33,000 

84,000 

35,000 

36,000 

37.000 

38,000 

38,000 

40.000 

41,000 

42,000 

48,000 

44,000 

45,000 

50,210 


Compres- 

Bion  per 

inon. 


Iniek, 
0. 

.000017 
.000033 
.000060 
.000083 
.000133 
.000167 
.000200 
.000233 
.000.317 
.000367 
.000400 
.000433 
.000467 
.000500 
.000567 
.000633 
.000667 
.000717 
.000767 
.000833 
.000900 
.000933 
.000983 
.001050 
.001117 
.001200 
.001250 
.001383 
.001417 
.001550 
.001633 
.00178a 
.001950 
,002133 
.002417 
.002667 
.003000 
.003283 
.003717 
.004250 
.004617 
.005117 
.005500 
.005833 


SncceMiive 

compres- 

Bionper 

inch. 


.0 

.000017 
.000016 
.000017 
.0U0U33 
.000050 
.000034 
.000033 
.000033 
.000084 
.000050 
.000033 
.000033 
.000034 
.000033 
.000067 
. 000066 
.000034 
.000050 
.000050 
.000066 
.000067 
.000033 
.000050 
.000067 
.000067 
.000083 
.000060 
.000083 
.000084 
.000133 
.000083 
.000150 
.000167 
.000183 
.000284 
.000260 
.000333 
.000283 
.000434 
.000533 
.000367 
.000500 
.000833 
.000333 


Pennaneat 
set. 


Inch, 


0. 


000017 


000U33 


000067 


.000083 


000133 


000250 


.000717 


,002063 


.004017 


SacoeMiTe 
pennanent 


/neA. 


0. 


000017 


000016 


.000034 


.000016 


000050 


000117 


000467 


.001366 


.001934 


Remarks. 


Initial  load. 


intimate  strength. 


Failed  by  triple  flexure. 
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No.  931. 

Marks,  t  c,«. 

Length,  10".5. 

Diameter,  I'MIS. 

Sectional  area,  .983  square  inch. 

Gauged  length,  6". 


Applied  loads. 

Compres- 
sion per 
inch. 

SuccesslTe 
compres-  . 
sion  per 
iuch. 

Permanent 
set. 

1 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 

983 

1,966 

2,949 

3,932 

4,915 

5,898 

6,881 

•  7,864 

8.847 

9,830 

10,813- 

11,796 

12,779 

13,762 

14, 745 

15.728 

16,711 

17,694 

18. 677 

19,660 

20,643 

21,626 

22,609 

23, 592 

24, 575 

25,558 

26,541 

27.524 

28.507 

29,490 

30.473 

31,456 

32,439 

33,422 

34.405 

35,388 

36,371 

37,354 

38,337 

39,320 

40,803 

41,286 

42,269 

43,252 

44,235 

58,180 

P&undi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
50,140 

Inch. 
0. 

.000017 
.     .000033 
.000050 
.000083 
.00(1133 
.000183 
.000233 
.000283 
.000317 
.  0(M)383 
.000433 
.00048:) 
. 000517 
.000567 
.000617 
.000667 
.000700 
.000750 
.000800 
.000867 
.000750 
.000983 
.001033 
.001100 
.001183 
.001267 
.  001317 
.001383 
.001500 
.001583 
.001700 
.001833 
.001983 
.002200 
.002417 
.002750 
.003083 
.003483 
.003917 
.004333 
.004817 
.005417 
.005800 
.006350 

Ineh. 
0. 
.000017 
.000016 
.000017 
.000033 
.000050 
.000050 
.000050 
.000050 
.000034 
,000066 
.000050 
.000050 
.000034 
.000050 
.000050 
.'000050 
.  000033 
.000050 
.000050 
.000067 
.00(K)83 
.000233 
.000050 
.000007 
.000083 
.000084 
.000050 
.000066 
.000117 
.000083 
.000117 
.  000i:{3 
.000150 
.000217 
.000217 
.00033.') 
.0003.33 
.000400 
.000434 
.000416 
.000484 
.000600 
.000883 
.000550 

ItmH. 
0. 

Ineh. 
0. 

Initial  load. 

• 

Ultimate  strength. 

.000017 

.000017 

.000033 

.000016 

.000033 

0. 

.000067 

.000034 

.000150 

.000083 

.000250 

.000100 

.000733 

.000483 

.002250 

.001417 

.004483 

.002233 

Failed  by  triple  flexure. 
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No.  932. 

Marks,  t  c„ 

Length,  10".5. 

Diameter,  1".136. 

Sectional  area,  1.01  square  inch. 

Gauged  length,  6". 


Applied  loads. 


Total. 

Per  Bqaare 
incli. 

ravnd». 

Poundt. 

1.010 

1.000 

2,020 

2.000 

3,030 

3,000 

4,040 

4,000 

5.050 

5,000 

6.060 

6,000 

7,070 

7,000 

8,080 

8,000 

9.090 

9.000 

10,100 

10.000 

11, 110 

11,000 

12,120 

12,000 

13,130 

13,000 

14,140 

14,000 

15, 150 

15.000 

16.160 

16,000 

17, 170 

.     17,000 

18,180 

18,000 

19.190 

19.000 

20,200 

20,000 

21,210 

21.000 

22.220 

22.000 

^23, 230 

23.0U0 

24.240 

24.000 

25,250 

25,000 

26.260 

26,000 

27.270 

27.000 

28.280 

28.000 

29.290 

29.000 

30.300 

30.000 

31, 310 

31,000 

32,820 

32.000 

33,330 

33,000 

34.340 

34,000 

35.850 

35,000 

36,360 
87,^70 

36.000 

37,000 

38,380 

38,000 

89,890 

39,000 

40,400 

40,000 

41.410 

41,000 

42.420 

42.000 

43,430 

43,000 

44,440 

44,000 

45,460 

45,000 

60,900 

60,800 

Compree- 

sion  per 

inon. 


Inch. 


0. 


.000017 
.00C033 
.000067 
.000100 
.000150 
.000200 
.000250 
.000917 
.000350 
.000400 
.000433 
.000483 
.00O.'>33 
.000567 
.000650 
.000700 
.000733 
.000783 
.000850 
.000917 
.000967 
.001033 
.001()83 
.001167 
.001233 
.001300 
.  OOia.'iO 
.001417 
.001500 
.001600 
.001717 
. 001833 
.001983 
.002167 
.002483 
.002633 
.002883 
.003250 
.003733 
.004083 
.004550 
.005083 
.005550 
.006133 


Snccesaive 

coinpreA- 

sion  per 

inon. 


0. 


Inch. 

). 

.000017 

.000016 

.000034 

.000033 

.000050 

.000050 

.000050 

.000067 

.000033 

.000050 

.000033 

.000050 

.000050 

.000034 

.00(N»83 

.000050 

.0(H)033 

.000050 

.000067 

.000067 

.000050 

.000066 

.000050 

.0<KXI84 

.000000 

.000007 

.000050 

.000067 

.000033 

.000100 

.000117 

.000116 

.000150 

.000184 

.000316 

.000150 

.000250 

.000367 

.000483 

.000350 

.000467 

.000533 

.000467 

.000583 


Permanent  t  S"<*<*e«»ive 
T*T  pennitnent 
■*''•   ^   set. 


Inch. 


Inch. 


0. 


0. 


000017 


000017 


.000050  !   .000033 


#000067 


.000017 


000117 


.000050 


.000250 


000817 


002000 


004167 


000133 


000567 


001133 


002167 


Remarks. 


Initialload. 


XJItiuAte  strength. 


Failed  by  triple  flexure. 


fm 
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Cast-Iron  Body  No,  1. 


No.  4649. 


Mark8,^2MR.TR. 

Diameter,  1''.128. 

Sectional  area,  1  square  inch. 

Gauged  length,  20". 


Applied  loads. 

Elonsiitioii 
per  inch. 

Sueceestve 

eloneation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

1.000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22.000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

30,040 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,060 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 

26,000 

27,0*K) 

28,000 

30,040 

Inch. 
0. 

.000035 
.000085 
.000135 
.000185 
.000235 
.000290 
.000345 
.000400 
.000455 
.000510 
.000565 
.000635 
.000700 
.000755 
.000835 
.000906 
.000970 
.001050 
.001140 
.001240 
. 001340 
.001455 
.001590 
.001735 
.  001 uoo 
.002065 
.  002330 

Inch. 
0. 

.000085 
.000050 
.000050 
.000050 
.000050 
.000055 
.000035 
.000055 
.000055 
.000055 
.000055 
.000070 
.0(K)065 
.000055 
.000080 
.001)070 
.000065 
.00008^ 
.OUOOW 
.000100 
.000100 
.000115 
.000135 
.000145 
.000165 
.000165 
.000265 

Jneh. 
0. 

'    Inch. 
0. 

Initial  load. 

. 

.000005 

.000005 

.000025 

,000020 

.000060 

.000035 

.000155 

.000095 

.000385 

.000230 

.000750 

.000365 

Tensile  strength. 

Fractured  i  inch  from  the  neck. 
Appearance  uniform  granular. 
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No.  944. 

Marks,  "iV^'^^ 

Length,  10''.5. 

Diameter,  l'M23. 

Sectional  area,  .90  square  inch. 

Gauged  length,  5''. 


Applied  loAdB. 


Total. 


Povndi. 

MO 

1.980 

2,070 

3,960 

i,9»> 

5,940 

6,930 

7,920 

8,010 

9,900 

10.890 

11,880 

12.870 

13,860 

14,850 

15,840 

16,830 

17.820 

18,810 

19,800 

20.790 

21.780 

22,770 

23,760 

24,750 

25,740 

26.730 

27,720 

28,710 

29,700 

30.690 

31.680 

32,670 

33,660 

34,650 

35,640 

36,630 

37,620 

38,610 

30,600 

40,500 

41,580 

42,570 

43,560 

44,650 

57,200 


Per  square 


Mm 
icn. 


inc 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10.000 
11,000 
12,000 
13.000 
14,000 
15,000 
16.000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
57,780 


Coraprea- 

aioD  per 

inch. 


Inch, 

0. 

.00006 
.00012 
.00020 
.00026 
.00032 
.00030 
.00042 
.00050 
.00054 

",  00060 
.00064 
.00072 
.00078 
.0008fc 
.00092 
.00098 
.00104 
.00110 
.00116 
.00124 

.00  no 

.00138 
. 00148 
.00160 
.00166 
.00180 
.00190 
.00200 
.00214 
.002:^ 
.00252 
100266 
.00286 

.oaus 

.00354 
.00386 
.00416 
.00456 
.00516 
.00560 
.00600 
.00644 
.00678 
.00750 


Socceaaive 

comprea- 

aiouper 

incn. 


Inch. 

0. 
.00006 
.00006 
.00008 
.00006 
.00006 
.00004 
.00006 
.00008 
.00004 
.00006 
.OWHM 
.00008 
.00006 
.00006 
.00008 
.00006 
.00(K)6 
.00006 
.00006 
.00008 
.00006 
.00008 
.00010 
.00012 
.OOOW} 
.00014 
.00010 
.00010 
.00014 
.00020 
.00018 
.00014 
.00020 

.ooo:r2 

.00036 
.00032 
.00030 
.00040 
.00060 
.00044 
.00040 
.00044 
.00034 
.00072 


Permanent 
aet. 


Inch. 
0. 


0. 


0. 


00008 


00012 


00022 


.00060 


.00134 


00300 


,00506 


Sooceaaive 

permanent 

set. 


Inch, 
0. 


00008 


00004 


00010 


00088 


.00074 


.00166 


.00206 


Bemarka. 


Inittelload. 


^ 


Ultimate  airength. 


Failed  by  triple  flexure. 
H.  Ex.  161 13 


^ 


# 

7^-  znjcTvIB.X.  .JLift&cU  iMbrictrty 


H  Bx  161  62  1 


_       •  


^S.O-t- 


B  Bz  161  Sa  1 
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Oast-Iron  Trial  Oylindbr. 


No.  4411. 


Marks,  t  c,o. 

Diameter,  I'M  28. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Ganged  length,  20". 


Applied  loadft. 

Kiongation 
per  inch. 

Sacceeaive 

eloD^ation 

per  indh. 

Permanent 
set. 

Successive 

permanent 

set. 

Kemarka. 

Total. 

Per  sanare 
iiK:li. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

34,520 

Ptmndi. 

1,000 

2,000 

3,000 

4,000 

5.  OIK) 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

34,520 

Inch. 
0. 
.000050 
.000085 
. 000140 
.  itOOlKo 
. 000240 
. 000290 
.000340 
.  000:^95 
.000445 
.000505 
.000560 
.  000610 
.000680 
.000745 
.OOORIO 
.000875 
.000950 
.001025 
.001105    ' 
. 001200 
. 001305 
.001410 

Inch. 
0. 
.000050 
. 000035 
.000055 
.000045 
.  0000f»5 
.000050 
.000050 
.000055 
.000050 
.0(N)000 
.  0<KM!55 
.000050 
. 000070 
.000065 
.  0<HM)65 
.000065 
.  00OI»75 
.000075 
.  04HMJ}<0 
.000095 
.  IXMI1U5 

.u(M)iir. 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

« 

Tensile  strength. 

0. 

.  - 

.000020 

1 

.000020 

.000060 

.000049 

.000155 

.000095 

.  00tr240 

.000085 

.001530           .000120 

.001685        .otKiinri 

.ooo:)35 

.000096 

.001835 
.002010 
.^)02275 
.002560 
.002950 

.000150 
.000175 
.  000265 
.  000285 
.000390 

.000505 

.000170 

:0008I5 

.000310 

.001340 

.000525 

Fractured  6^  inches  from  the  neck. 
Appearance  uniform  granular* 
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»a  4412. 


Marks,  t  d. 

Diameter,  1".135. 

Sectional  area,  1.01  square  inch. 

Length  of  stem,  19''.5. 

Gauged  length,  16§''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Totol. 

Per  square 
inon. 

Poundi. 

1,010 

2,020 

3,030 

4,040 

5,060 

6,060 

7,070 

8,080 

9.000 

10,100 

11,110 

12, 120 

13,130 

14, 140 

15.160 

16,160 

17, 170 

18,180 

19,190 

20,200 

21,210 

22,220 

23,230 

24,240 

25,250 

26,260 

27,270 

28,280 

29,290 

30.300 

35,080 

Pounds. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

84,730 

Inch. 
0. 

.000042 
.000078 
.000132 
.000186 
.000234 
.000288 
.000336 
.000378 
.000432 
.000486 
.000546 
.000606 
.000666 
.000726 
.000786 
.000846 
.000912 
.001002 
.001080 
.001188 
.001272 
.001386 
.001500 
.001662 
.001860 
.002a34 
.002232 
.002622 
.002880 

Inch. 
0. 

.000042 
.000036 
.000054 
.000054 
.000018 
.000054 
.000048 
.000042 
.000051 
.OOOO.'M 
.000060 
.000060 
.000060 
.000060 
.000060 
.000060 
.000066 
.000090 
.000078 
.000108 
.000084 
.000114 
.000114 
.000162 
.000198 
.000174 
.000198 
.000390 
.000258 

Inch,* 
0. 

ImA. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000006 

.000006 

.000054 

.000048 

.000132 

.000078 

.000216 

.000084 

.000312 

.000096 

.000528 

.000216 

.000792 

.000264 

.001302 

.000510 

Fractured  6  inches  from  the  neck. 
Appearance  uniform  granular. 
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No.  030. 

Marks,  t  c,*. 

Length,  10".5. 

Diameter,  1".120. 

Sectional  area,  .985  square  inch. 

Ganged  length,  6''. 


Applied  loads. 


Total. 


Po«cim/«. 

965 

1,979 

2,955 

3,940 

4,925 

5,910 

6,806 

7,880 

8,805 

9,850 

10,835 

11,820 

12.«)6 

13,790 

14,775 

15,760 

16, 745 

17,730 

18.716 

19.700 

20,685 

21,070 

22,855 

23,640 

24,625 

25,610 

26,505 

27,580 

28,565 

20,560 

30,536 

31,520 

32,505 

38,490 

34,475 

85,460 

36,445 

37,430 

38,415 

81^400 

40,385 

41,370 

42,356 

43,340 

44,326 

68,820 


Per  square 


soni 
icn. 


inc 


Ptntndt. 

1,000 

2,000 

3,000 

..    4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

10,000 

20,000 

'    21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

30,000 

31,000 

32.000 

33,000 

34,000 

35.000 

36,000 

37.000 

38,000 

30,000 

40.000 

41,000 

42,000 

43,000 

44,000 

46,000 

50,210 


Compres- 
sion per 
incn. 


Inch, 
0. 

.000017 
.000093 
.000050 
.000083 
.000133 
.000167 
.000200 
.0002:» 
.000317 
.000367 
.000400 
.000433 
.000467 
.000500 
.000667 
.000633 
.000667 
.000717 
.000767 
.000833 
.000900 
.000933 
.000083 
.001050 
.001117 
.001200 
.001250 
.001333 
.  001417 
.001550 
.001638 
.00178% 
.001960 
.002133 
.002417 
.002667 
.003000 
.003283 
.003717 
.004250 
.004617 
.006117 
.006600 
.006883 


SncceHsive 

compres- 

eioB  per 

inch. 


In€h. 
.0 

.000017 
.000016 
.000017 
.0U0U33 
.000050 
.000034 
.000033 
.000033 
.000084 
.000050 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000034 
.000060 
.000050 
.  000006 
.000067 
.000033 
.000050 
.0(K)067 
.000067 
.000083 
.000060 
.000083 
.000084 
.000138 
.000083 
.000150 
.000167 
.000183 
.000284 
.000250 
.000333 
.000283 
.000434 
.000533 
.000367 
.000600 
.000833 
.000833 


Permaneat 
set. 


Inch. 


000017 


O0OU33 


000067 


,000083 


,000133 


,000250 


,000717 


002083 


004017 


Sacoessiye 

permanent 

sel). 


Inch, 


0. 


.000017 
#... 


.000016 


.000034 


.000016 


.000050 


.000117 


.000467 


.001366 


.001934 


Remarks. 


Initlalload. 


Ultimate  strengtii. 


Failed  by  triple  flexure. 
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Cast-Ibon  Body  No.  3. 


No.  4569. 


Marks,  i^^bV^     ' 
Diameter,  l'M29.      - 

Sectional  area,  1  sqnare  inch. 

Gauged  length,  20." 

Length  of  stem  23.'' 


Applied  loads. 

Elonffafcion 
perlneh. 

Successive 

elongation 

perlneh. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Remarks. 

ToUl. 

Per  square 
incn. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

U.OOO 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

v27.240 

PcundM. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

27,240 

Inch. 
0. 

.000060 
.000125 
.000180 
.000260 
.000310 
.000370 
.000445 
.000515 
.000600 
.000670 
.    .000760 
.000860 
.000055 
.001040 
.001160 
.001285 
.001430 
.001590 
.001785 
.002000 
.002265 
.002585 
.002950 
.003425 

Inch. 
0. 
.000060 
.000065 
.000055 
.000080 
.000060 
.000060  . 
.000075 
.000070 
.000085 
.000070 
.000090 
.000100 
.000095 
.000085 
.000120 
.000125 
.000145 
.000160 
.000105 
.000215 
.000265 
.000320 
.000365 
.000475 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

.000005 

.006665 

.000035 

.000030 

.000060 

.000025 

.000105 

.000045 

.000170 

.000065 

.000285 

.000115 

.000460 

.000175 

.000755 

.000295 

.001250 
.001610 

.000495 
.000360 

■ 

J 


Fractured  at  middle  of  stem. 
Appearance  uniform  granular. 
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BTo.  952. 


Marks,  ^^bV^ 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  ineh. 
Gauged  length,  5^\ 


Applied  loofds. 

Compres- 
sion per 
tnon. 

Successive 
compres- 
sion per 
iucD. 

Permanent 
sot. 

Successive 

permanent 

set. 

Kemarks. 

Total. 

Per  sqaare 
incii. 

Potinds, 
1,000 
2,000 
3,000 
4,000 
5,000 

«:ooo 

7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
90,000 
31,000 
32.000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
55,060 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
80,000 
31,000 
32,000 
33,000 
34.000 
35.000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
55,060 

Ineh. 
0. 

.00006 
.00014 
.00020 
.00030 
.00036 
.00042 
.00048 
.00054 
.00000 
.00066 
.00074 
.00080 
.00086 
.00094 
.00100 
.00110 
.00116 
.00124 
.00132 
.00140 
.00150 
.00160 
.00170 
.00180 
.00190 
.00200 
.00214 
.00226 
.00240 
.00260 
.00276 
.00300 
.00320 
.00362 
.00384 
.00410 
.00446 
.00494 
.00540 
.00586 
.00626 
.00066 
.00716 
.00778 
.00620 
.00846 
.00880 
.00918 
.00970 

Ineh. 

0. 

.00006 
.00008 
.00006 
.00010 
.00006 

.ooooa 

.00006 
.00606 
.00006 
.00000 
.00008 
.00006 
.00006 
.00008 
.00006 
.00010 
.00006 
.00008 
.00008 
.00008 
.00010 
.00010 
.00010 
.00010 
.00010 
.00010 
« 00014 
.00012 
.00014 
.00020 
.00016 
.00024 
.00020 
.00032 
.00026 
.00026 
.00036 
.00048 
.00046 
.00046 
.00040 
.00040 
.00050 
.00062 
.00042 
.00026 
.00034 
.00038 
.00052 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

• 

Ultimate  strength. 

0. 

f00005 

.00005 

.00010 

.00005 



.ooois 

.0J008 

.00034 

.00016 

.00066 

.00032 

.00144 

.00078 

.96314 

.00170 

' 

.00516 

.00202 

.00700 

.00184 

FaQed  by  triple  flexure. 


188 


12-INCH   B.    L.    RIFLED   MORTARS. 


No.  963. 


Marks,  12  MB|,TB. 

Length,  10"'&. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5' 


nil 


Applied  loads. 


Total. 

Per  aqiuure 
incli. 

Poundt. 

P<tund». 

1,000 

1,000 

2,000 

2,000 

8,000 

8,000 

4,000 

4,000 

6,000 

6,000 

6,000 

6,000 

7,000 

7.000 

8.000 

8,000 

0,000 

9,000 

10,000 

10,000 

11,000 

11,000 

12,000 

12,000 

13,000 

13,000 

14,000 

U,000 

15,000 

15.000 

10,000 

16,000 

17,000 

17,000 

18,000 

18,000 

19.000 

19,000 

20,000 

20,000 

21.000 

21,000 

22.000* 

22,000 

2:{,000 

23,000 

24,000 

24,000 

25,000 

25,000 

26,000 

26,000 

27,000 

27,000 

28,000 

28,000 

29,000 

29,000 

30,000 

30,000 

31,000 

31,000 

32,000 

32.000 

33,000 

83.000 

34,000 

34.000 

35,000 

85,000 

36,000 

36,000 

37,000 

37,000 

88,000 

38,000 

30,000 

39,000 

40,000 

40,000 

41,000 

41.000 

42,000 

42,000 

43,000 

43,000 

44,000 

44,000 

45,000 

45,000 

53,480 

53.480 

Comprea- 

eioD  per 

inch. 


Inch. 
0. 

.00008 
.00016 
.00022 
.00028 
.00036 
.00040 
.00046 
.00052 
.00058 
.00064 
.00070 
.00078 
.00084 
.00090 
.00098 
.00106 
.00114 
.00122 
.00130 
.00138 
.00144 
.00156 
.00164 
.00176 
.00188 
.00200 
.00212 
.00226 
.00250 
.00266 
.00288 
.00310 
.00344 
.00370 
.00420 
.00456 
.00506 
.00560 
.00634 
.00690 
.00770 
.00856 
.00950 
.01052 


Successive 
compres- 
sion per 
in  on. 


Inch. 

0. 

.00008 
.00008 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.0000& 
.00008 
.00008 
.00008 
.00008 
.00008 
.00008 
.00006 
.00012 
.00008 
. 0OO12 
.00012 
.00012 
.00012 
.00014 
.00024 
.00016 
.00022 
.00022 
.00034 
.00026 
.00050 
.00036 
.00050 
.00054 
.00074 
.00056 
.00080 
.00086 
.00094 
.00102 


Permanent 
set. 


Ineh, 
0. 


.00002 


.00004 


.00008 


.00016 


.00036 


.00084 


00176 


00406 


,00784 


SncceselTe 

permanent 

set. 


Ineh. 


0. 


00002 


,00002 


00004 


00008 


00020 


,00048 


00092 


00230 


00878 


Remarks. 


J 


Initial  load. 


Ultiaiate  ttrcngth. 


Failed  by  triple  flexure. 
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Ko.  4560. 


Marks,  "^5«T^^ 
Diameter,  l".i20. 
Sectional  area,  1  square  inch. 
Ganged  length,  20''. 
Length  of  stem,  23.'' 


Applied  loads. 

Eloni^ation 
per  inch. 

Snccemire 

elongation 

per  inch. 

Permanent 
aet. 

SncceasiTO 

permanent 

aet. 

Remarks. 

TotaL 

Per  sqaare 
iDcn, 

Potmds. 

1,000 

2,000^ 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23.000 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

Jneh. 
0. 

.000060 
.000110 
.000165 
.000215 
.000270 
.000325 
.000385 
.000445 

.ooa'Ms 

.000565 
.000635 
.000710 
.000780 
.000865 
.OOOMO 
.001035 
.001135 
.001240 
.001350 
.001400 
.001585 
.001845 

Inch. 
0. 

.000060 
.000050 
.000055 
.000050 
.000055 
.000065 
.000060 
.000060 
.000060 
.000060 
.000070 
.000075 
.000070 
.000085 
.000075 
.000095 
.000100 
.000106 
.000110 
.000140 
.000095 
.000260 

Jndl. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  stren/^th. 

0. 

.000015 

'.ooooii' 

.000040 

.000025 

'".'oooofc' 

.000025 

.000110 

.000045 

.000165 

.00055 

000255 

.000090 

.000400 

.000145 

Fractured  2^"  from  neck  at  spongy  spot. 

Appearance  uniform  granular,  excepting  sponginess  above  noted. 
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No.  954* 


Marks,  ^^^^^'^^ 

Length,  10'^6! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


/ 


I        Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
55,200 


Per  square 
inch. 


Pound$, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,  (KX) 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
84,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
55,200 


Compres- 
sion per 
inch. 


Inch. 
0. 

.00006 
.00014 
.00020 
.00026 
.00032 
.00038 
.00044 
.000.50 
.00056 
.00062 
.00068 
.00074 
.00082 
.00088 
.00098 
.00104 
.00112 
.00118 
.00126 
.00134 
.00142 
.00150 
.00160 
.  00170 
.00180 
.00190 
.00200 
.00214 
.  00228 
.00246 
.00260 
.00278 
.00300 
.00326 
.00358 
.00384 
.00410 
.00454 
.0O.TO0 
.00532 
.00576 
.00616 
.00658 
.<X)680 


Successive 
compres- 
sion per 
inch. 


Inch. 
0. 

.00006 
.00008 
.00006 
.00006 
.0001)6 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
,00006 
.00008 
.OOOOG 
.00010 
.OOUOG 
.00008 
.00006 
.00008 
.00008 
.00008 
.00008 
.00010 
.00010 
.00010 
.00010 
.00010 
.  00014 
.00014 
.00018 
.00014 
.00018 
.00022 
.00026 
.00032 
.00026 
.00026 
.00044 
.00046 
.00032 
.OOOU 
. 00040 
.00042 
.00022 


Permanent 
set. 


Ineh, 
0. 


SuccessiTO 

permanent 

set. 


Inch. 
0. 


0. 


.00002 


.00002 


.00006 


00004 


.00016 


00010 


00030 


00014 


. 0OOG2  ! 


00032 


.00130 


00068 


00276 


00146 


90434 


00158 


^marks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  4348. 

MarkSy  ^^t^o  *  ^ 

Diameter,  ".564, 

Sectional  area,  .25  square  inch. 

Gauged  length,  4''. 


Applied  loads. 

Elonntioii 
per  mob. 

Successive 

elonjcatlon 

per  Inch. 

Successive 

Remarks. 

Total. 

Per  Muare 
incn. 

Perraimeiit  pennanent 
•**•               set. 

Powids. 

250 

1,250 

2,500 

5.000 

7.500 

10,000 

11.250 

12,500 

12.750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14.500 

14,760 

15,000 

24,790 

Fottnds. 
1.000 
5,000 
10.000 
20.000 
30,000 
46,000 
45.000 
50,000 
51.000 
52,000 
53,000 
54,000 
.55,000 
56.000 
57.000 
58,000 
50,000 
60,000 
99,160 

Iruh, 
0. 

.000125 
.000250 
.000550 
.000875 
.001225 
.001375 
.001550 
.001575 
.001625 
.001700 
.001725 
.001750 
.001900 
.002050 
.002475 
.002950 
.004300 

Ineh. 
0. 

.000125 
.  000125 
.000300 
.000825 
.000:{.iO 
.000150 
.000175 
.000025 
.000050 
.000075 
.000025 
.000<K25 
.000150 
.000150 
.000425 
.000475 
.001350 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

Elastle  limit 
Tensile  strength. 

1 

1 ;.'* 

1 

0. 
0. 

......  ^^     ... 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    99, 600 

Slastio  limit  per  souare  inch  of  original  section do . . .    55, 000 

Elongation  per  incn  after  niptn)« inch . .      .  1725 

Elongation  per  inch  under  strain  at  elastic  limit >. do. . .  .  001750 

Reduction  in  diameter  at  point  of  nipture do. . .       .  124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 39.2 

Position  of  rupture 2"  firom  the  neok 

Character  of  broken  surface ^ granular,  dull  eccentric  spot 

Slongayon  of  inch  sections ".10,  ".16,  ".31%  ".U 
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12-INCH   B.  L.  RIFLED   MOBTARS* 


Hoop  A4.— Mortar  No.  18, 


No.  4277. 

Marks,  ^^^r^^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Grauged  length,  4". 


Applied  loads. 

Elongatioii 
per  mch. 

SuocessiTe 

elongation 

periaoh. 

Permanent 
set. 

SncoeBsire 

permanent 

set. 

Remarks. 

TotaL 

Per  M  nare 
incn. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,600 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
16,500 
15,750 
16,000 
16.250 
16,750 
17.250 
17,750 
18,250 
18,750 
26,760 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
67,000 
60,000 
71,000 
73,000 
75,000 
107.040 

Inch. 
0. 
.000125 
.00a'{75 
.000750 
.001100 
.001400 
.001650 
. 001775 
.001800 
.001825 
.001850 
.001875 
.001000 
.001050 
.002000 
.002025 
.002050 
.002100 
.002150 
.002200 
.002300 
.002475 
.002625 
.003550 
.005375 
.007425 
.009200 
.011300 

Inch. 
0. 

.000125 
.000250 
.000375 
.000350 
.000300 
.000250 
.000125 
.000025 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050 
.000025 
.000025 
.000050 
.000050 
.000050 
.000100 
.000175 
.000150 
.000925 
. 001825 
.002050 
.001775 
.002100 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

> 

Elastic  limit 
Tensile  strength. 

.000025 
.000025 

.000025 
0. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  107.040 

Elastic  limit  por  square  inch  of  original  section do...    62,000 

£longfttion  per  inch  after  ruptare , inch..      .1600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002200 

Reduction  in  diameter  at  point  of  rupture do...       .004 

Reduction  in  area  after  rupture,  i»er  cent  of  original  section 30.6 

Position  of  rupture 1".25  from  the  neck 

Character  of  broken  surface gmnular,  dull  silky  sitot  at  the  cironmferenoa 

Elon|;ation  of  inch  sections , 'MAi  ".25^  ".U,  ".10 
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No.  4272. 

Marks,  ^T?o^-^^ 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  4". 


Applied  loads. 

Elon^tion 
per  inch. 

Saocessive 

elon^tion 

per  inch. 

Permanent 
set. 

Successive 

pennajieut 

set. 

Remarks. 

Total. 

Per  aanare 
inch. 

Poundt. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13.750 
14.000 
14,250 
14,500 
14,760 
15,000 
15,260 
15,500 
15,750 
16.000 
16.250 
If.  500 
1ft,  750 
17.250 
17.750 
18.250 
18,750 
19,250 
27,410 

1 
■  Pottnd*. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
59,000 
60,000 
61,000 
62.000 
63,000 
64.000 
65,000 
66,000 
67,000, 
09,000 
71,000 
73,000 
t5,000 
77,000 
100,640 

Inch. 
0. 

.00p075 
.000275 
.000675 
.001000 
.001400 
.001500 
.  001725 
.  001750 
.001800 
.001825 
.001850 
.001900 
.001950 
.001975 
.002025 
.002050 
.002075 
.002125 
.002175 
.002225 
.002300 
.002425 
.002550 
,002775 
.004025 
.006375 
.008500 
.010000 
.011750 

Inch. 
0. 

.000075 
.000200 
.000400 
.000325 
.000400 
.060100 
.000225 
.000025 
.000050 
.000025 
.000025 
.000050 
.000050 
.000025 
.000050 
.000025 
.600025 
.000055 
.000050 
.000050 
.000075 
.000125 
.000123 
. 000225 
.001250 
.002350 
.002125 
.001500 
.001750 

Inch. 
0. 
0. 

hvch. 
0. 

Initial  load. 

* 

Elastic  Umlt. 
Tensile  strength. 

1        -.•.... 
1 

1 

.  000025 
,.000025 

.000025 
0. 

1  ■  

1 

1 

1 

..........  .•!...  ......... 

1 

1 

1 

1 

1 

1 

1 

1 

1 

■                                              1 

1 

t 

i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section , pounds . .  109, 040 

Elastic  limit  per  souare  inch  of  original  section do. . .    64. 000 

Blongation  per  inch  after  rupture inch . .      .  1475 

Blongation  per  inch  under  strain  at  elastic  limit do. . .  .  002:300 

Kednction  in  diameter  at  point  of  rupture do. . .       .  104 

Bednctdon  in  area  after  rupture,  per  cent  of  original  section  33. 5 

Position  of  rupture ., 2"  from  the  neck 

Character  of  broken  surface granular,  dull  spot  near  the  circumference. 

jaongation  of  inch  sections ".09,  ".27*,  ".13,  ".10 

H.  Bx,  161 ^13 
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12-INCH   B.  L.  RIFLED  MORTARS, 


Hoop  A*— Mortar  No.  20, 


Ko,  4273. 

Marks,  ^^\^^ 

Diameter,  ".664. 

Sectional  area,  .25  square  incli. 

Gauged  length,  4", 


Applied  loads. 


Total. 


Pound*. 
2S0 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
12,750 
13,000 
13, 250 
13.500 
13,750. 
14,000 
14, 250 
14,500 
14,750 
15,000 
15, 250 
15,500 
15, 750 
16,000 
16.500 
17,000 
17,500 
18,000 
27,880 


Per  square 
incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
68,000 
70,000 
72.000 
111,560 


per  men.      perlnch. 


Inch. 


0. 


.000100 
.000325 
.000700 
.001100 
.001425 
. 001625 
.001800 
.001850 
.001875 
.001900 
.  001925 
.001950 
.002000 
.002050 
.002100 
.002150 
.002175 
.002200 
.002325 
.002400 
.  002475 
.002800 
.003300 
.  004825 
.006675 


'Ineh, 


0. 


.000100 
.000225 
.000375 
.000400 
.000325 
.000200 
.000175 
.000050 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050 
.000050 
.000050 
.000025 
.000025 
.000125 
. 000075 
.000075 
.  000325 
.000500 
.001525 
.001850 


remianent 
set. 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Ineh. 


0. 


Kemarks. 


TniUal  load. 


. 000075 
.000075 

.000075 
0. 

i 

1 

•"•*••  •••-•• 

.. 

••••"  "  •■••  ••,-----■-■ 

1 

1 

Elastic  limit. 


Tensile  strengi^b. 


General  summary. 

Tensile  strength  per  square  inch  of  oridnal  section pounds..  111,560 

Elastic  limit  per  square  inch  of  original  section do ...    61, 000 

Elongation  per  inch  after  rupture. inch. .      .  1325 

Elongation  per  Inch  under  strain  at  elastic  limit do ...  .  002200 

Keduction  in  diameter  at  point  of  rupture do. . .       .  104 

deduction  in  area  after  rupture,  per  cent  of  original  section 83.5 

Position  of  rupture "2.1  from  the  nock 

Character  of  broken  surface granular,  silky  oent«r 

Elongation  of  inch  sections ".07,  ".22\ 'M5,  ".09 
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Hoop  Bi— Mobtab  Ko.  20. 


No.  4270. 

Marks,  ^^^^^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4'^ 


Applied  loada. 

Elonsatian 
permch. 

SncceMive 

elongation 

per  inch. 

Permanent 
set. 

Succ^'aaive 

permanent 

set. 

Remarks. 

Totid. 

Peraanare 
inco. 

Pounds. 

250 

1,250 

.2,500 

5.000 

7,500 

10,000 

11,250 

12.500 

12,750 

13.000 

13,250 

13,500 

13,750 

14,000 

14,250 

14.500 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
aumoa 

0. 

.000050 
.000225 
.000600 
.000825 
.001225 
.001450 
.001550 
.001575 
.001600 
.001650 
.001725 
.001750 
.001800 
.001825 
.001875 
.001925 
.001975 
.002025 
.002060 
.002150 
.002450 
.002725 
.004375 
.006050 
.008025 
.000550 
.011300 

Inch. 
0. 

.000060 
.000175 
.000275 
.000325 
.000400 
.000225 
.000100 
.000025 
.000025 
.000050 
.000075 
.000025 
.000050 
.000025 
.000050 
.000050 

.oooorjo 

.000050 
.000025 
.000100 
.000300 
.000275 
.001650 
.001075 
.001975 
.001525 
.001750 

0. 

0. 

Inch. 
0. 

Initial  load. 

: 

"6; 



....•....■•.>....•....... 

1 

\ 

1 

...........  •'..>......... 

t 

......  — .... 

14,750    1        59.000 
15,000    !        60,000 
15.250    ,        61,000 
15,500            02,000 
15, 750    f        63. 000 

,  1 

1 

Elastic  limit. 

1 

16,000 
16,250 
16,750 
17,250 
17.750 
18,250 
18,750 
27,270 

64,000 
65,000 
67,000 
69,000 
71,000 
73,000 
75,000 
100,080 

1 

- 

( 

1 

I 

* 

1 

:;:;:;::::::::::::::::: 

Tensile  strength. 

Oenerdl  summary. 

Tensile  atrength  per  aqnare  inoh  of  original  section poanda . .  190, 080 

Elastic  limit  per  sonare  inch  of  originalaection  do. . .    62, 000 

Slongation  per  inen  after  rupture inch. .      .  1775 

Elongation  per  inoh  nnder  strain  at  elastic  limit do ...  .  002050 

Bednction  in  diameter  at  point  of  mpture do. . .       .134 

Seduction  in  area  after  rupture,  per  cent  of  original  section 41. 0 

Position  of  rupture 2"  from  the  neck 

Ciuyracter  of  hroken  surface silky 

Elongation  of  inoh  sections 'MO,  ".14,  ".35/ ".IJS 
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12-inch  b.  l.  rifled  mortars. 
Hoop  As.— Mobtar  No.  21. 
:So.  4275. 


Marks,  ^^^fs.^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

EloD^fttion 
per  inch. 

Sncceasive 

elongation 

per.inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarka. 

f  Totel. 

Per  squaro 
incD. 

Pounds. 
250 
1.250 
2.500 
5,000 
7.500 
10,000 
11,250 
12  500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,250 
15,500 
16,000 
16,600 
17,000 
17,500 
18,000 
25,470 

Pou$ids. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
51.000 
55,000 
56,000 
.57.000 
58,000 
59,000 
60,000 
61.000 
62,000 
64,000 
66,000 
68,000 
W,000 
72,000 
101.880 

Inch. 
0. 

.0001.50 
.000300 
.000675 
.001025 
.001400 
. 001550 
.  001725 
.001750 
.001775 
.001800 
.001825 
.001875 
.001925 
.002000 
.002025 
.002050 
.002200 
.002300 
.002875 
.004625 
.006875 
.008625 
.010750 
.012875 

0. 

.000150 
.000150 
.000375 
.000350 
.000375 
.  0001.50 
.000175 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050 
.000075 
.000025 
.000025 
.000150 
.000100 
.000575 
.001750 
.002250 
.001750 
.002150 
.002125 

Inch. 
0. 
0. 

Inch, 
0. 

1 
Initial  load. 

^      _-      - 





0. 
0. 

.     .. 

1      .  !   . 

1 

, 

• 

i. ........... 



............1.... 

Elastic  limit 

^ 

Tensile  stren^rth. 

, 

t 

......      1 

i "...' 

1 

* 

I 

General  summary. 

Tensile  strenf^th  per  sqnare  inch  of  orisinal  section pounds. .  101, 880 

Elastic  limit  per  sanare  inch  of  original  section do. . .    50, 000 

Elongation  per  incn  after  rupture inch. .      .  1650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002050 

Reduction  in  diameter  at  point  of  rupture do. . .        .124 

Seduction  in  area  after  rupture,  )ier  cent  of  original  section 30. 2 

Position  of  rupture 1".85  from  the  neck 

Character  of  brolten  surface line  granulnr,  silky  spot  at  the  oircuraferraoe 

Elongation  of  inch  sections ".11,  ".31*,  ".13, 'Ml 
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Hoop  Bj— Mortab  No.  21. 


1^0.  4271. 

Marks,  "^^«^» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
U,2S0 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.250 
15,750 
16,250 
16,750 
17,250 
17,760 
25,360 


PerMioare 
inon. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56.000 
67,000 
58,000 
59,000 
60,000 
61,000 
63,000 
65,000 
67,000 
60,000 
71,000 
101,440 


Elonntioii 
per  inch. 


Inch. 
0. 

.000100 
.000250 
.000650 
.000075 
.001275 
.001475 
.001650 
.001700 
.001750 
.001775 
.001800 
.001860 
.001900 
.001950 
.002025 
.002175 
.002800 
.003500 
.006000 
.008175 
.009975 
.011575 
.013776 


Successive 

elongation 

per  inch. 


Permanent 
set. 


Jneh, 
0. 

.000100 
.000150 
.000300 
.000425 
.000300 
.000200 
.000175 
.000050 
.000050 
.000025 
.000025 
.000050 
.000060  { 
.000050 
.000076 
.000150 
.000626 
.000700 
.002500 
.002175 
.001800 
.001600 
.002200 


Saccensive 

permanent 

set. 


Inch. 


Inch. 


0.  0. 

..'^. :::: 

i*.. 

0.  I... 

0.  1..., 


Remarks. 


Initial  load. 


\ 


Elastic  limit. 


■1 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds. .  101, 440 

Elastic  limit  per  sqnare  inch  of  original  section do. . .    58, 000 

Elongation  per  incn  after  ruptture . .  .■ inch . .      .  1825 

Elongation  x>er  inch  nnder  strain  at  elastic  limit do. . .  .  002025 

Rednction  in  diameter  at  point  of  mptnre , . .  .do. . .       .  154 

Redaction  in  area  after  rupture,  per  cent  of  original  section 47.2 

PoaitioB  of  rupture 1". 90  from  th6  neck 

Character  of  broken  surface silky 

Sk»ngation  of  inch  sections ".12,  ".37*.  "JS,  ".09 
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12-INCH   B.    L.    RIFLED   MOBTABS. 


Hoop  A^.— Mobtab  No.  22, 

No.  4276. 

Marks,  "¥.0*^ 
Diameter,  ",564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

£loDffatioii 
perlikc|i. 

SacceMive 

elongation 

perlnch. 

Permanent 
set. 

Suooesaive 

permanent 

set. 

Bemarks. 

Total 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
16,250 
15,500 
15,750 
16.000 
16,250 
16,500 
16,750 
17,250 
17.750 
18,260 
18,750 
19.250 
27,440 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
60,000 
51.000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
68,000 
59.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
60,000 
71.000 
73,000 
75,000 
77,000 
109,760 

Inch, 

0. 

.000100 
.000375 
.000750 

-.001025 
.001400 
.001650 
.001726 
.001750 
. 001775 
.001800 
.001850 
.001900 
.001950 
.001075 
.002000 
.002025 
.002075 
.002125 
.002176 
.002250 
.002300 
.002425 
.002525 
.002800 
.003500 
.005625 
.007625 
.009500 
.011000 

Inch, 
0. 

.000100 
.000275 
.000375 
.000275 
.000376 
.000150 
.000175 
.000025 
.000025 
.000025 
.000060 
.000050 
.000050 
.000025 
.000025 
.000025 
.000050 
.000050 
.000050 
.000075 
.000050 
/    .000126 
.000100 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

•  m  mm  m  ^m  •  •  «  •  « 

.000025 
.000025 

.000025 
0. 



...'.* 1 

...          1 

1 

1 

............i....^....... 

1     ^ 

^ 1 

^ 

1 

Elasticlimit 

Tensile  strepgib. 

1 

■■***•** 

. 

.000275 
.000700 
.002125 
.002000 
.001875 
.001500 

i'"*****'**** 

! 

1 



1 

1   • 

Gmeral  mmmary. 

Tensile  strength  per  square  inch  of  orieinal  section pounds..  100,760 

Elastic  limit  per  square  inch  of  originu  section do. . .    64, 000 

Elongation  per  incn  after  rupture inch . .      .1526 

Elongation  per  inch  under  strain  at  elastic  llqiit do. . .  .  002300 

Eednction  in  diameter  at  point  of  rupture do. . .       .124 

Keduction  in  area  after  rupture,  peroentof  original  section 39.2 

Pos  ition  of  rupture 2"  from  the  neok 

Character  of  broken  surface silky,  granular  at  the  circumforenoe 

XiongaUon  of  inch  sections ".07, 'M2|  ".$1*,  ".U 
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Marks,  ^-\^^ 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 

Gauged  4ength,  4". 


Applied  loads. 


Total. 


Pounds. 

250 

1.250 

2.500 

5.000 

7.500 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14.000 

14,250 

14,500 

15,000 

15,500 

18,000 

10,500 

17,000 

26,570 


Per  square 
men. 


Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
58,000 
57,000 
58,000 

eo.ooo 

62,000 
64,000 
66,000 
68,000 
102,280 


Elonffation 
permch. 


Inch. 
0. 

.000100 
.000400 
.000650 
.001300 
« 001675 
.001800 
.002000 
.002050 
.002100 
.002150 
.002225 
.002275 
.002450 
.002625 
.003025 
.004775 
.006550 
.0082.50 
.000875 
.011750 


SncceMive 

elonpfction 

per  inch. 


IncK 


0. 


.000100 
.000300 
.  0002i)0 

.000375 
.000125 
.000200 
.  000050 
.000050 
.000050 
.000075 
.000050 
. 000175 
.000175 
.000400 
.001750 
.001775 
.001700 
. 001025 
. 001875 


Permanent 
set. 


Inch. 


0. 
0. 


Suoc#VBivo 

permanent 

•et 


Tneh. 


0. 


.000150 


.000150 
.000200 


.000150 


.000060 


Bemarks. 


Initial  load. 


ElasUc  Umit 


Tensile  strength. 


General  summary. 

Tcmslle  strength  per  nqiiare  inch  of  original  section jMnnds..  102,280 

Rlastio  limit  per  saiiare  inch  of  original  section do. . .    55, 000 

Klongadon  per  inofi  after  niptnre inch . .      .  1900 

Klongation  per  inch  under  strain  at  elastic  lin&it \ do. . .  .  002275 

Reduction  In  diameter  at  point  of  rupture do. . .       .  144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rnptnre 1". 9  from  the  neck 

Oharacter  of  broken  surface silky,  interspersed  with  line  granulation  at  the  circumference 

Elongation  of  inch  secttOBS ",12".36*, 'M6,  ".13 
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-  Hoop  A4— Mortar  No.  25. 

No.  4318. 
Marks,  ^^  m  Rj.  A4 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  4". 


Applied  leads.       1 

Elongation 
per  inoh. 

Sooceasive 

Permanent 
Bet. 

Successive 

permanent 

set. 

Eemarks. 

Total. 

Per  sauare 
ixicli. 

elongation 
per  inch. 

Pounds. 

25Q. 

1,250 

2.500 

5,000 

7,500 

10, 000 

11.250 

12, 500 

12,750 

13.000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14, 750 

15,000 

15,250 

15.500 

15, 750 

16,000 

26.410 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,  boo 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56, 000 
57.000 
58,000 
50.000 
60,000 
61,000 
62.000 
63, 000 
64,000 
105, 640 

Inch. 
0. 
.000125 
.000375 
.  000750 
.001125 
.001500 
.0016.50 
.001775 
.001800 
.001800 
.001825 
.001875 
.001925 
. 001950 
.002000 
.002050 
.002075 
.  002200 
.002.300 
.002525 
. 002875 
.003775 

Inch, 

0. 

.000125 
.000250 
.000375 
. 000375 
.000375 
.000150 
.000125 
.  000025* 

0. 
.000025 
.000050 
.000050 
.000025 
. 000050 
. 000U50 
.000025 
. 000125 
.000100 
.000225 
.000350 
.000900 

jTieh. 

0. 
0. 

Inch. 
O. 

Initial  load. 

EUsticUmit. 
Tensile  strength. 



.  ooo;i5o 

.  000(j50 

.000050 
0. 

1 

1 

* 

t 

General  summary. 

Tensile  strength  per  sqnare  inch  of  oris^inal  section pounds  ■ .  105, 640 

Elastic  limit  per  so  iiare  inch  of  original  section do . .  -    59, 000 

Elongation  per  inch  after  rupture inch. .      .  ji^ 

Elongation  per  incli  under  strain  at  elastic  limit do. . .  ,  002075 

Eeduction  in  diameter  at  point  of  rupture do...        .114 

Eeduction  in  area  after  rupture,  per  cent  of  original  .section .' 36.4 

Position  of  rupture 1"  from  the  neck 

Character  of  broken  surface granular,  silky  center 

Elongation  of  inch  fiActions '\23*,  ".17,  '112,  ".10 

# 
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Hoop  A4— Mortar  Ko.  26. 
If 0.4343. 


Marks,  "^a^^^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

ElonntioD 
permch. 

SaccessiTe 

PerroaQent 
set. 

Saccesslve 

permanent 

set 

Remarks. 

Totid. 

Per  square 
incli. 

elonffation 
perlnoh. 

Paundt. 

250 

1,260 

2,600 

5,000 

7,500 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,756 

14,000 

14,260 

14,500 

14,750 

15,000 

15,250 

15,500 

15, 750 

28,590 

P<mnd*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52;  000 
53,000 
54,000  • 
55,000 
56,000 
67,000 
58,000 
60,000 
60,000 
61,000 
62,000 
63,000 
106,360 

Inch. 
0. 

.000150 
.000400 
.000750 
.  001050 
.001376 
.001560 
.001700 
.001726 
. 001776 
.001800 
.001850 
.001900 
.001976 
.002026 
.002100 
.002250 
.002400 
.002750 
.003200 
.004125 

• 

Tneh, 
0. 

.000150 
.000250 
.000350 
.000300 
.000325 
.000175 
.000150 
.000025 
.000050 
.000025 
.000050 
.000050 
.000075 
.000060 
.000075 
.000160 
.000150 
.000350 
.000450 
.000926 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000025 
.000025 

.000026 
0. 



1 

1 

.; i 



1 

1 ' 

1 

;.i.j ]'... 

aeneral  tummary. 

Tensile  strength  per  square  inch  of  original  seotion pounds . .  106, 360 

Elastic  limit  per  square  Inch  of  origliuu  section do. . .    58, 000 

Elongation  ptg  inch  after  rupture inch . .      .  1526 

Elongation  per  inch  under  strain  at  elastic  Umit do. . .  .  002100 

Reduction  in  diameter  at  point  of  rupture do . . .       .  104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 83. 5 

Position  of  rupture 2".  1  from  the  neck 

Character  of  broken  surface granular,  silky  center 

Elongation  of  inch  sections ".10,  ".14,  ".26% 'Ml 
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Hoop  Ar— Mortar  No.  27. 


No.  4345. 

Marks/2^,^^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 


Total. 


Poundt. 

250 

3,250 

2,500 

5,000 

7.500 

10,000 

11, 250 

12,500 

12, 730 

i:»,ooo 

13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15, 250 
15,500 
15, 750 
16,000 
20.550 


Per  BQuare 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
45. 000 
50.000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
106, 200 


Elongation 
per  Inch. 


Inch. 
0. 

.000150 
.000400 
.000700 
.001050 
.001350 
. 001525 
.001700 
.001750 
.001775 
.OOIHOO 
.0U1K25 
. 001875 
.001900 
.  001950 
.002000 
.  002050 
.  002225 
.  0O2:i75 
. 002700 
. 003200 
.  003950 


SnccesMive 

elongation 

per  inch. 


Inch. 


0. 


.000150 
.000250 
.000300 
.000350 
.000300 
. 000175 
.000175 
.000050 
.000025 
.000025 
.000025 
.0000.50 
. 000025 
.000050 
. 000050 
.000050 
. 000175 
.000150 
.  000325 
.OOO-SOO 
.000750 


■  Permanent 
set. 


Inch. 


0. 
0. 


Successive 
permanent 


Inch. 


0. 


t 

■ 

.000050 
.000050 

.000050 
0. 

1 

......|. ......... .- 

1 

1 

I 

1 

Remarks. 


Initial  load. 


Elastic  Umlt 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  sei'tion : ponnds..  106,200 

EloHtio  limit  ]>cr  square  inch  of  original  sectiou <do. . .    59, 000 

Eloiijsation  per  incii  after  rupture inoh. .      .  1675 

Eloni;ation  per  inch  under  strain  at  elastic  limit ^. do. . .  .  00205O 

KtMlnction  in  diameter  at  point  of  rnptiire '. do...        .104 

Keduction  in  area  after  ruptare,  per  cent  of  original  section 38. 5 

PoHttionof  rupture 1".8  from  the  nock 

Character  of  broken  aarface granular,  silky  center 

Elongation  of  inch  sections ".11,  ".29*,  ".15,  ".12 
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Hoop  A4— Mobtab  No.  28. 

Marks,  ^2M^A4 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4''. 


Applied  loads. 

Eloneation 
per  mch. 

Successive 

elonffstion 

per  Inch. 

Permaoent 
set. 

SnccessiTe 

permanent 

set. 

Remarks. 

Total. 

Persanare 
inch. 

Pounds. 

250 

1,250 

2.S00 

5,000 

7,600 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,750 

14,000 

14,250 

14.500 

14,750 

15,000 

15,250 

15,5<H) 

15,750 

16,000 

16,250 

26,590 

Powid*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
&1,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
106,360 

Inch. 
0. 

.000125 
.000375 
.000625 
.000900 
.001225 
.001375 
.001550 
.001001) 
.001625 
.001675 
.001700 
.001750 
.001775 
.001800 
.001875 
.001950 
.002000 
.002100 
.002350 
.002750 
.003500 
.004275 

Inch, 
0. 

.000125 
.000250 
.000250 
.000275 
.000325 
.000150 
.000175 
.000050 
.000025 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elasticlimit. 
Tensile  strength. 

• 

0. 
0. 

.000030 
.000025 
.000050 
.000025 

1 

:'.V".'.'y'\v.v '.'.'.'.'. 

i 

.000025 
.000075 
.000075 
.000050 
.000100 
.000250 
.000400 
.0007pO 
.000775 

1 

■ 

1 

■ 

1 

. 

1 

\"" 

Creneral  summary. 


Tensile  strength  per  sqnareinoliof  oriehial  section pounds.. 

Elastic  limit  per  s<uiare  inch  of  original  section do. . . 

Elongation  per  inch  alter  mptare inch. . 

•Elongation  per  inch  under  strain  at  elasticlimit do... 

Be<laction  in  diameter  at  point  of  rapture do... 

Redaction  in  area  after  raptare,  per  cent  of  original  section 41. 9 

Position  of  ruptare ^ 1".  28  from  the  neck 

Character  of  broken  surface • silky,  interspersed  with  granular  metal  at  the  eiroumferenoe 

Elongation  of  inch  sections ".21,  ".25*,  ".14,  ".10 


106,360 

60,000 

.1750 

.002000 

.134 
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Hoop  A4— Mortar  No,  29. 


No.  4362. 

Mark8/^¥,o-^ 
Diameter,  ''.664. 

Sectional  area,  .26  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Eloneatioii 
XMrlnch. 

SuooesBire 

elongation 

per  Inch. 

Permanent 
set. 

Snccesslve 

permanent 

set. 

Bemarka. 

Total. 

Per  sauare 
inon. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15.500 
15,750 
16,000 
16.250 
16,500 
16,750 
28,230 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
67,000 
112,920 

IWih. 

0. 

.000050 
.000200 
.000425 

.ootrris 

iiOOllOO 
.001250 
.001550 
.001600 
.001675 
.001725 
.001750 
.  001775 
.001800 
.001825 
.001900 
.001950 
.002000 
.002025 
.002075 
.002175 
.002300 
.002450 
.002800 
.003075 

Inch. 
0. 

.000050 
.000150 
.  0(K)225 
.000300 
.000375 
.000150 
.000300 
.000050 
.000075 
.000050 
.000025 
.  000U25 
.000025 
.000025 
.000075- 
.000050 
.000050 
.000025 
.000056 
.000100 
.000125 
.000150 
.000350 
.000275 

Inch. 
0. 

0. 

Inch. 
0. 

TniUal  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

1. .:...::...*. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section \ ponnds..  112,920 

Elastic  limit  per  square  inch  of  original  section do. . .    62, 000 

Elongation  per  inch  after  rupture inch. .      .  1650' 

Elongation  per  inch  under  strain  at  elastic  lini  it do ...  .  0112075 

Redaction  in  diameter  at  point  of  rupture do. . .       .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 33. 5 

Position  of  rupture 2"  from  the  neck 

Character  of  broken  surface granular,  silky  center 

Elongation  of  inch  sections ".09,  ".16,  ".29*,  ".12 
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.   *"     Hoop  A4— Mobtab  No.  30. 

No.  4349. 

Marks,  "^^^ 

Diameter,  '\564. . 

Sectional  area,  .25  square  inch. 

Gauged  length,  4'^ 


Applied  loads. 

Eloncation 
per  Inch. 

Succeaaive 

eloDcation 

perlnoh. 

Permanent 
aet. 

SaooesaiTe 

permanent 

set. 

Remarka. 

Total. 

Per  sqnare 
incii. 

Pounds. 
260 
1.250 
2,500 
5,000 
7,500 
10.000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,250 
15,500 
15,750 
16.000 
16. 250 
16,500 
16,750 
17.000 
27,110 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
-     51,000 
52,000 
53,000 
64,000 
66,000 
56.000 
87,000 
58,000 
59,000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
108,440 

Inch. 
0. 

.000150 
.000325 
.000700 
.001060 
.001426 
.001575 
.001775 
.001800 
.001825 
.001875 
.001026 
.001050 
.002000 
.002025 
.002075 
.002125 
.002175 
.002225 
.002275 
.002300 
.002425 
.002525 
.002675 
.002825 
.003260 

Inch. 
0. 

.000150 
.000175 
.000875 
.000350 
.000875 
.000150 
.000200 
.000025 
.000025 
.000050 
.000050 
.000025 
.000050 
.000026 
.000050 
.000050 
.000050 
.000060 
.000050 
.000025 
.000125 
.000100 
.000150 
.000150 
.000425 

Inch,    § 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  Umlt. 
Tenaile  strength. 

0. 
.000025 

.000025 

- 

1     

^. 

1 

1 

1 

,^..»^.^,..,      _  _   

General  summary, 

Tenailejtreagth  per  square  inch  of  orifflna]  section ponnda..  108,440 

Elastic  limit  per  sauare  incn  of  original  section do. . .    63, 000 

Elongation  per  incn  after  ruptore inch. .      .  1825 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002300 

Reduction  in  diameter  at  point  of  rupture do . . .       .084 

Bednction  in  area  after  rupture,  per  cent  of  original  section 27. 6 

Position  of  rupture - ".OOfrom  theneclc 

Character  of  broken  surAce granular,  small  dull  eccentric  spot 

Elongation  of  inch  secUona 'M9,*  ".15, 'UO,  ".09 
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12 IVCH  B.  L.  BIFLED  MOBTABS. 
SrEOiFio  Gbavity  and  Haedness  op  Steel  Hoops. 


[Ko  tension  tests  of  these  specimens.] 

Number 

of 
mortAT. 

Harks. 

Speciflo 
gravity. 

Hardness. 

Bemarks. 

15 
16 
18 
19 
20 
21 
22 
28 
29 
429 
30 
41 
42 
44 
45 

12MB|sA«    B4M 
12  M  Bm  A4    B4  M 
12MB„Bi     B4M 
12  M  B,9  Bi     B«  M 
12  H  Bm  Bi     Bs  M 
12  H  B,i  Bi     B.  M 
12  M  Btt  A4    B4  M 
12MB«B4     BiM 
12  M  B9  A4     T4  0 
12  M  R«  A4     T4  0 
12  M  Bm  Bs     B,  M 
12  M  B4,  B4     B,  M 
12  IeL  B4J  B|     B|  Jn. 
12  M  B41  B4     B|  mL 
12  M  B«B  B4    Bi  M 

7.8459 
7.8429 
7.8450 
7.8509 
7.8476 
7.8432 
7.8490 
7.8341 
7.8389 
7.8452 
7.8378 
7.8408 
7.8385 

i.ism 

7.9384 

24.26 
20.61 
20.59 
26.04 
24.69 
20.47 
26.73 
28.17 
25.73 
24.26 
21.52 
21.77 
20.14 
23.84 
23.70 

* 

Prolongation  of  tensile  specimen. 
Prom  tensile  specimen. 

Of  the  two  specimens  taken  from  hoop  A4  for  12-inch  mortar  No.  29, 
that  from  the  fractured  tensile  specimen  was  turned  down  from  the 
1-inch  threaded  end  after  the  tensile  test  was  completed.  Its  dimen- 
sions were  ".97  long  by  ".78  diameter. 

The  other  specimen  wa&-l"  long  by  1"  diameter. 

The  comparative  hardness  was  affected  by  the  bulging  of  the  sides 
of  the  smaller  specimen  when  the  cut  for  hardness  was  made;  the 
specimen  bulging  about  ".002  qp  in  diameter  due  the  flow  of  the  metal 
from  the  vicinity  of  the  cut.  The  larger  specimen  changed  less  than 
",001  in  diameter. 
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12.inCH  B.  L.  RIFLED  MOBTABS. 

TABULATION  OF  COMPRESSION  SPECIMENS  FROM  CAST  IRON  BODIES. 


of 

test 


930 
081 
932 
944 
945 
946 
949 
950 
951 
952 
953 
054 


Number  of 


Mor- 
tar. 


1 
1 
1 
2 
2 
2 
3 
3 
3 


Speci- 
men. 


14 

15 

16 

2 

10 

2 

2 

10 

2 

2 

10 

2 


Position 
in  body. 


Breech.. 
...do  ... 

Mnzzle  . 

Breech.. 
. .  .do  ... 

Moszle . 

Breech.. 
do  . . . . 

Muzzle . 


Location 

of 
specimen. 


Inside . 
Radial 
Inside . 

..do  ... 
Radial 
Inside . 

..do  — 
Radial 
Inside. 


Total 
length. 


10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 


Sec- 
tional 
area. 


Sq.in. 

.965 

.983 

1.01 

.90 

.99 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 


Ultimate 
strength 

per 

B<iuare 

inch. 


Pounda. 
59, 210 
59,140 
60,300 
57, 780 
59,350 
66,180 
57,080 
58,610 
62,350 
55,060 
53,480 
55,200 


Manner  of 
failure. 


Triple  flexure 

.  ...clo , 

do 

. .  ..do , 

....do 

do , 

....do 

do , 

do 

do 

. . .  .do  , , 


Remarks. 


SCast  iron 
trial  cyl- 
inder. 


TABULATION  OF  TENSION  SPECIMENS  FROM  STEEL  HOOPS. 

[Sterna  4  inches  long,  .564  inch  diameter.] 


No. 
of 

test. 


4348 

4277 

4272 

4273 

4270 

4275 

4271 

427<U| 

4274 

4318 

4S43 

4345 

4344 

4852 

4849 


Elastic 

Tensile 

Con- 
trac- 
tion of 

Position  in 
gun. 

Location 
of  speci- 
mens. 

Umit 

per 

square 

strength 

per 
square 

Elon- 
gation. 

inch. 

inch. 

OltTO* 

H 

Pounds. 

Pounds. 

P.et. 

P.et. 

Hoop  A4 

Outside. 

55,000 

99,160 

17.3 

39.2 

Hoop  A4 

Outside 

62,000 

107,040 

16.0 

30.6 

Hoop  B, 

Outside. 

64,000 

109, 640 

14.8 

33.5 

Hoop  A  4 

Outside. 

6L000 
62,000. 

111,560 

13.3 

33.5 

HeopB, 

Outside. 

109,080 

13.4 

41.0 

Hoop  A^ 

Outside. 

59,000 

101, 880 

16.5 

39.2 

HoopBi 

Outside. 

58,000 

101, 440 

18.3 

47.2 

Hoop  A4 

Outside. 
Dutaide. 

64,000 

109,760 

15.3 

89.2 

Hoop  A4 

55,000 

102,280 

19.0 

44.6 

Hoop  A4 

Outside. 

59,000 

105, 640 

15.5 

36.4 

Hoop  A4 

Outside. 

58,000 

106, 360 

15.3 

33.5 

Hoop  A4 

Outside. 

59,000 

106,200 

16.8 

33.5 

Hoop  A4 

Outside. 

60,000 

106.360 

17.5 

41.9 

Hoop  A4 

Outside. 

62,000 

112,920 

16.5 

33.5 

Hoop  A4 

Outside. 

63,000 

108,440 

13.3 

27.6 

Appearance  of 
fracti 


ictnre. 


Gr.,  dull  spot  — 

— do 

— do 

6r.,  silky  center. 

Silky 

Fine  gr.,  silky  spot 

Silky 

Silky  and  jzr 

Silky  and  fine  gr. . 
Gr.,  silky  center  . . 

. . .  .do 

do 

Silky  and  gr 

Gr.,  silky  center  .  - 
Gr.,  dull  spot 


Remarks. 


Mortar  No.  4. 
Mortar  No.  18. 
Mortar  No.  19. 
Mortar  No.  20. 
Mortar  No.  2(>. 
Mortar  No.  21. 
Mortar  No.  21. 
MortarJ^^o.  22. 
Mortar  No.  23. 
Mortar  No.  25. 
Mortar  No.  20. 
Mortar  No.  27. 
Mortar  No.  28. 
Mortar  No.  29. 
Mortar  No.  30. 
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SPECIMENS  PROM  TUBE,  JACKET,  AND  HOOP  A.. 
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Tube. 

No.  4280. 
Marks,  ^2SHB,T 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

• 

Saccessive 

Permanent 

• 

Successive 

permanent 

set. 

Remarks. 

T6tal. 

Per  square 

iDCO. 

elongattou 
per  inch. 

P«iindM. 

250 

1,260 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

U,750 

12,000 

12,250 

12,500r 

12,750 

13,000 

13,250 

13,500 

13.750 

14.000 

14.500 

15,000 

15,500 

16,000 

16,500 

22,890 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 

.    41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
91,560 

Ineh. 
0. 

.000183 
.000300 
.000633 
.001000 
.001167 
.001333 
.001367 
.001367 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.010067 
.011333 
.012267 
.013567 
.015667 
.017500 
.019333 
.021667 

Inch. 

0. 
.000133 
.000167 
.000333 
.000367 
.000167 
.000166 
.000034 

0. 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.008867 
.000666 
.000934. 
.001300 
.002100 
.0018:i3 
.001833 
.002334 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elasticlimit. 
Tensile  strength. 

0. 
0. 



.     ...     . 

1 

1 

*«■.«..*•*.• 

■• 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds . .    91, 660 

Elastic  limit  per  sq  uare  inch  of  original  section ., do  .^. .    53, 000 

Elongattou  pev  inch  after  rupture inch . .      .  2033 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001800 

Kednction  in  diameter  at  point  of  rupture do. . .        .144 

Reduction  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture 1"  .65  from  the  J^egk 

Cliaracter  of  broken  surfaoe sUKy 

Elongation  of  inch  sectiona 'Ml,  ".35/ ".15 
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No.  899. 

Marks,  '^|?1&' 

Length,  6", 

Diameter,  1''.0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  3'^ 


AppUed  loads.  * 

Compres- 
sion per 
inon. 

Saooesslve 
compres- 
sion per 
incn. 

• 

Permanent 
set. 

Suooessive 

permanent 

set. 

Remarks. 

TotsL 

Personare 
Incli. 

Potindi. 
-     800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
86,800 
37,600 
38,400 
39,200 

40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
78,640 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
46,000 
47.000 
48,000 
49,000 

50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
96,300 

0. 

.000183 
.000333 
.000500 
.000667 
.000867 
.001000 
.001167 
.001333 
.001500 
.001567 
.001600 
.001600 
.001600 

.001567 
.004900 
.008067 
.009267 
.009067 
.010567 

Ineh. 

p. 

.000133 
.000200 
.000167 
.000167 
.000200 
.000133 
.000167 
.000166 
.000167 
.000067 
.000033 

0. 

a 

-.000033 
-{r.  003333 
.003167 
.001200 
.000400 
.000900 

Ineh. 
0. 

Inch. 
0. 

IniUalload. 

Kinstlclimit.  Microme- 
ter on  convex  side  of 
specimen. 

intimate  strength. 

0. 

0. 

* 

■• 

. 

Failed  by  triple  flexure. 


\ 


12-INCH   B.    L.    STEEL   MORTAR. 


215 


No.  4279. 

Marks,  'II f^^-^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneatlon 
per  inch. 

Sacceasive 

eloneation 

pertnoh. 

Permanent 
set. 

Successive 

Bemarks. 

Total. 

PersaiiaTe 
incD. 

permanent 
set. 

P<nindM. 

250 

1.250 

2,500 

6,000 

7,600 

8,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11.500 

11.760 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,500 

15,000 

15,600 

16,000 

16,600 

23,210 

P9und». 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000- 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
92,840 

A 

Inch. 
0. 
.000067 
.000267 
.000567 
.000033 
.001100 
.001267 
.001300 

.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.0016:i3 
.001700 
.001733 
.003033 
.010600 
.011567 
.013233 
.015033 
.010500 
.018333 
.020667 

Inch, 
0. 

.000067 
.000200 
.000300 
.000360 
.000167 
.000167 
.000033 
.000068 
.000034 
.000083 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.001300 
.007567 
.000967 
.001666 
.001800 
.001467 
.001833 
.002334 

Inch. 
0. 
0. 

Inch. 
0. 

luitialload. 

• 

ElasttG  limit. 
Tensile  strength. 

0. 
0. 

•  ••••«. •«>*• 

* 

General  eummary, 

Tennfle  strength  per  square  inch  of  original  Section pounds..    02,840 

Elastic  limit  per  sooi^Te  inch  of  original  section /. do...    53,000 

JEloiig»tion  per  inch  after  mptnre inch . .      .1867 

Elovil^fttion  per  inch  under  strain  at  elastic  limit do...  .001733 

Redneiion  in  diameter  at  point  of  rnpture do. . .       .134 

Bednotion  in  area  after  rapture,  percentof  original  section 41.0 

Position  of  rupture « r'.05  Arom  the  neck 

Character  of  woken  surface » silky 

Xaongationofinchieotions "J21\".n".i2 
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JUCKET. 

No.  4291. 


Marks,i2|MRjj 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inuh. 

Successive 

elongation 

perinoh. 

Permanent 
set. 

Successive 

Kemarks. 

Total. 

Per  square 
incli. 

permanent 
set. 

PouncU. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10,000 

10.500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,  750 
13,000 

13,  250 
13.500 
13.750 
14,000 
14,250 
14,500 
14,750 
23,510 

Pounds. 
1,000 
5,000 
li),000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000.. 
53, 000 
54.000 
55.000 
56,000 
57,000 
58,000 
59,000 
94,040 

Inch, 
0. 
.000067 
.000267 
.000600 
.000983 
.OOUOO 
.001267 
.001333 
.  001367 
.  001367 
.001400 
.  001433 
.  001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001667 
.001700 
.009500 
. 010267 
.010667 
.011733 
.012933 

Inch. 

0. 

.000067 
.000200 
.000333 
.000333 
.000107 
.000167 
.000066 
.000034 

0. 
.000033 
.000033 
.000034 
.000033 
.000007 
.000033 
.000033 

.oooo:u 

0. 
.000033 
. 007800 
.000767 
.000400 
.001066 
.001200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

......     m^m    .... 

I 

"•• ..|.... ........ 

1 

,     .               1 

1 

' 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    9i,  040 

EUuHtic  limit  per  sauare  inch  of  origins  section do. . .    54. 000 

Elongation  per  inch  after  rupture inch . .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Reduction  in.  diamet>er  at  point  of  rupture do. . .        .  154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture 1".23  IVom  the  neck 

Character  of  broken  surface silky 

Elongation  of  inclL^ectiong ".  23*, ".  27*. ".  10 


12-INCH   B.   L.   STEEL  KORTAB. 


217 


No.  900. 

Marks,  ^^l^^\^ 

Length,  5". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  3". 


Applied  loadn. 


Tot«4. 


Founds. 
800 
4.00U 
8,000 
12,000 
16,000 
20,000 
24,000 
38,000 
32,000 
36,000 
36,800 
37,600 
38,400 
39,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
75,180 


Persqawe 
inch. 


Founds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
51,000 
>  52,000 
53,000 
54,000 
55,000 
93,975 


Compres- 

Bion  per 

inon. 


Inch. 
0. 

.000067 
.000200 
.000367 
.000533 
.000667 
.000833 
.000967 
.001133 
.001267 
.001300 
.001333 
.001400 
.012500 
.012833 
.013267 
.013833 
.  014700 
.015333 
.016200 


SacoeMive 

oompreii- 

sion  per 

inon. 


Inch. 


0. 


.000067 
.000133 
.000167 
.000166 
.000134 
.000166 
.000134 
.000166 
.000134 
.000083 
.000013 
.000067 
.OUIOO 
.000333 
.000434 
.000566 
.000867 
.000633 
.000867 


Permanent  I  ??!i«?ll! 


set. 


Inch. 


0. 


permanent 
set. 


Inch. 


0. 


Itepiarks.    ^ 


Initial  load. 


0. 


0. 


■  \f' 


Elastic  limit. 


J_ 


Ultimate  strength. 


Failed  by  triple  flexure. 
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12-INCH  B.   L.   STEEL  MOETAB. 


No.  4290. 


Marks,  ^5¥.S' 

Diameter,  ".564. 

Sectional  area,  .25  square  iocli. 

Gauged  length,  3''. 


Applied  loads. 

1 

Elongation 
per  inch. 

• 

SnccesBive 

elongation 

per  mcli. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

• 

Total. 
/ 

Per  sqnare 
inoo. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

'  10,000 

10.500 

10,750 

11,00» 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13.000 

13,250 

24,430 

Pound$. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
97.teO 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.O0J20O 
.001333 
.001467 
.001500 
.001567 
.001600 
.001G33 
.001667 
.001700 
.001867 
,002600 
.004167 
.005333 
.006167 

Inch. 
0. 
.000100 
.000200 
.000367 
.000333 
.000200 
.000138 
.000134 
.000033 
.000067 
.000038 
.000033 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

EUsUo  Umit. 
Tensile  strength. 

1 

0. 

0. 

.000034 
.000033 
.  000107 
.000738 
.001567 
.001166 





: 

.000834 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..       97,720 

Elastio  limit  per  sqnare  inch  of  original  section .' do. . .        48,  OOO 

Elongation  per  incn  ^ter  rupture inch..         .1 600 

Eluil^tiou  per  inch  under  strain  at  clastic  limit do. . .      .  001700 

Reduction  in  diameter  at  point  of  rapture do. . .  .  094 

Reduction  in  area  after  rupture,  percent  of  original  section 30.6 

Position  of  rupture " .80  from  the  neck 

Character  of  broken  surface granular  70  i^er  cent,  silky  30  per  cent 

Elongation  of  inch  sections "^*,  ".13  ".11 


1 


12-INCH   B.  *L.   8TBEL  MORTAB. 

12-inCH  B.  L.  STEEL  MOBTAE  So.  1. 
Sfeoifio  Gravity  and  Habbness  of  Specimens, 

[So  tension  tests  of  these  specimens.] 
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Part  of 
mortar. 

Marks. 

Specflc 
gravity. 

Hardness. 

Tnb© 

Jacket 

Hoop  Ag.. 

12SMR,T     BB«I 
12SMR,J     BK«M 
12SMB|Ag    BS4J^ 

7.8584 
7.8545 
7.8504 

17.53 
ie.50 
20.14 

TABULATION   OF   TENSION  SPECIMENS   FROM    li-INCH  B.    L,   STEEL 

MOBTAE  No.  2. 


No.  of 
test. 

Position  Location  of 
in  gun.  i  specimens. 

Elastic 

limit  jMU* 

square 

inch. 

Tensile 

strength 

per  square 

Elon- 
gation. 

Contrac- 
tion of 
area. 

Appearance  of 

4280 
4279 
4291 
4290 

Tube  ... 
. .' .  .do  . . . 

Jacket. . 
. . .  .do  . . . 

Middle... 

....do 

Outside... 
Middle  ... 

Poundi. 
53,000 
53,000 
54,000 
48,000 

Pounds, 
91,680 
92,840 
94,040 
97,720 

Peret. 
20.3 
18.7 
20.0 
X0.0 

Percent. 
44.6 
41.9 
47.3 
30.0 

Do. 

Granular,  70  per  cent ; 
Silky,  30  per  cent. 

TABULATION  OF  COMPRESSION  SPECIMENS  FROM  Ig-INCH B,  L.  STEEL 

MORTAR  No.  1. 


No.af 

test. 

Position  of 
gun. 

Location  of 
specimens. 

Elastic 

limit  per 

square 

inch. 

Ultimate 

strength 

persqiiare 

inch. 

Manner  of  failure. 

% 

890 
900 

Tube 

Jacket...... 

Middle 

....do ......... 

Povnde, 
49,000 
48,000 

PcundM. 
98,300 
93,975 

Trinle  flexure. 

SQUARE  AND  ROUND  STEEL  WIRE. 
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STEEL  WIBE. 


223 


.16  SQUARE  TIHHED  STEEL  WIRE  7&0H  S.  H.  WOLEF  ft  CO., 

LIKITED. 

DESCRIPTION  OF  WIBE.  • 


CoU. 

Markfl  on  coil. 

Dimensions  of  wire. 

Weight  Of 
coil. 

Curvature  of 
wire. 

Inside  end. 

■                 »  ■■■ 
Onteide  end. 

'V, 

XnooU. 

When 

re- 
leased. 

1 

2 

3 

4 

AKo.l 

Ineh. 
.  1401 X. 1489 
.  1488  X .  1489 
.  1485  X  .  1493 
.  1486  X  .  1488 

Jtlfift. 
. 1503  X. 1494 

.  1488  X  .  148« 
. 1484  X. 1486 
.  1485  X .  1487 

Lb».    Oz. 
44         0 
51         8 

55  0 

56  0 

Inehe». 
21 
21 
21 
21 

Inchu. 
29 
35 
44 

33 

ANo.2 

Stock  71,  strength  3220  . . 
Stock  71,  stiength  3766 . . 

The  tinning  was  generally  uiiifonnly  distribated  over  the  surface  of 
the  wire,  small  naked  places  being  of  rare  occurence. 

In  occasional  places  the  tinning  was  '^002dL  in  thickness,  measuring 
the  wire  before  and  after  the  excess  of  tin  had'been  scraped  off. 

The  corners  of  the  third  coil  were  rounded  each  ".02  ± .    « 

A  sample  of  each  coil  was  wrapped  around  an  arbor  equal  in  diameter 
to  the  diagonal  of  the  wire^  without  iracturOt 
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steel  wire. 

Specimens  from  First  Ooil. 

No.  4660. 


Sectional  area,  ".1488  x  ".1492  =  .0222  square  inch. 
Gauged  length,  10". 


'     Applied  loads. 

lEloneation 
permoh. 

0 

Sacoeaaive 
elongation 
perlDcli, 

Remarks. 

Total. 

Peraauare 
inoh. 

Poundt. 

Pound9. 

IfkdK. 

Inch. 

• 

Ill 

5,000 

0. 

0. 

Initial  load. 

444 

20,000 

.00058 

.00053 

888 

40,000 

.00131 

.00078 

^ 

1,3^2 

60,000 

.00205 

.00074 

1,776 

80,000 

.00203 

.00088 

2,220 

100,000 

.00383 

.00000 

2,331 

105,000 

.00403 

.00020 

2,442 

110,000 

.00426 

.00023 

2,553 

116,000 

.00463 

.00027 

2,004 

120,000 

.00483 

.00030 

2,775 

125,000 

.00510 

.00027 

2,886 

130.000 

.00540 

.00030 

2,997 

135,000 

.00573 

.00033 

3.106 

'    140,000 

.00605 

.00032 

3,210 

145,000 

.00645 

.00040 

BlasUo  limit 

3,330 

150,000 

.00603 

.00048 

8,441 

155,000 

.00751 

.00058 

3,552 

160,000 

.00821 

.00070 

3,663 

166,000 

.00921 

.00100 

3,774 

170,000 

.01062 

.00141 

3,885 

175,000 

.01320 

.00258 

3, 006 

180,000 

.020 

.00680 

4,063 

183,020 

Tensile  strength. 

General  summary. 

Tensile  atrength  per  square  inch  of  oriirinal  section pounds . .  183, 020 

Elastic  limit  per  saoare  inch  of  orlginu  section do. . .  145, 000 

Elongation  per  incn  after  rapture inch. .      .  Oil 

Elongation  per  inch  under  strain  at  elastic  limit ' do. . .    .  00645 

Reduction  in  area  after  niptnre,  per  cent  of  originnl  section 22. 5 

Position  of  rupture 5".5  outside  the  ganged  leneth 

Character  of  broken  surface fine,  silky 


STEEL   WIEE. 
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No.  4661. 

Sectional  area,  ".1493x".1492=.0223  square  inch. 
Gauged  length,  10''. 


Applied  loadB. 

Elongation 
pcrmch. 

Suocesffive 

clon/iation 

per  inch. 

Bemarks. 

Total. 

Per  Moare 
inon. 

PMmdf. 

PoundM. 

Inch. 

Inch. 

• 

112 

5,000 

0. 

0. 

Initial  load. 

446 

20,000 

.00062 

.00062 

892 

40,000 

.00168 

.00106 

■ 

1,338 

60,000 

.00237 

.00060 

1,784 

80,000 

.00354 

.00117 

2,230 

100,000 

.00442 

.00088 

2.676 

120,000 

.00586 

.00144 

ElaaUc  Umik 

2,788 

125,000 

.00632 

.00046 

2,890 

130.000 

.00686 

.00054 

3,011 

135.000 

.00741 

.00055 

3.122 

140,000 

.00817 

.00076 

3,234 

145,000 

.00018 

.00101 

8,345 

150,000 

.01026 

.00108 

3,457 

155,000 

.0201 

.00175 

3,568 

160,000 

.016 

.00390 

3,680 

165,000 

.020 

.004 

8,764 

168.700 

TonsilA  Atreni^h. 

Qeneral  aumniary. 

Tensile  strength  per  MiQare  inch  of  original  section pounds. .  168, 790 

Elastip  limit  per  so nare  inch  of  original  section do . . .  120, 000 

Elon^tion  per  inon  after  raptnre * .  .inch. .       .  024 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00586 

Bednction  in  area  after  rupture,  per  cent  of  original  8rction 27. 8 

Poeition  of  rapture 1".8  inside  gauged  lenirth 

CAsracterof  broken  snrfaoe , ,.., ,...,,........ fine  siScy 

H.  Ex.  161 ^15 
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STEEL   WIRE. 


,  No.  4663. 

Sectional  area,  'M493x'M493=.0223  square  inch. 
Gauged  length,  10". 


Applied  loadB. 

EloD^tion 
per  inch. 

Successive 

elonirittiou 

per  inch. 

Remarks. 

Total. 

Peraqoare 
inch. 

Pounds. 

Poundt. 

Inch. 

Inch. 

112 

5,000 

0. 

0.^ 

Initial  load. 

446 

20,000 

.00060 

.00069 

802 

40.000 

.00148 

.00079 

1,838 

60,000 

.00234 

.00086 

• 

1,784 

80,000 

.00328 

.00004 

2.230 

100,000 

.00440 

. 00112 

2,842 

105,000 

.00468 

.00028 

2,453 

110.000 

.00502 

.00034 

2,505 

115,000 

.00538 

.00036 

2,076 

]20.000 

.00578 

.00040 

2,788 

125,000 

.00618 

.00040 

Elastic  limit. 

2,899 

130.000 

.00662 

.00044 

3,011 

135.000 

.00719 

.00057 

3,122 

140,000 

.00783 

.00004 

3,234 

145,000 

.00858 

.00075 

3,345 

150.000 

.00961 

.00103 

3,457 

155,000 

.01008 

.00137 

% 

8,568 

160,000 

.014 

.00302 

3,680 

165,000 

.017 

.003 

3,791 

170,000 

.022 

.005 

^ 

3,852 

172, 740 

Tensile  strength.                                          " 

General  iummary. 


Tensile  strength  p^  sqoare  inch  of  original  section pounds 

Elastic  Umit  per  souare  inch  of  original  section do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  area  after  mptnre,  per  cent  of  original  section «. 

Position  of  rupture ".80  inside  the  gauged  length 

Character  of  broken  surface lino  silky 


172,740 

125,000 

.024 

.00618 

30 


STEEL   WIEE. 
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Samples  from  Second  Coil. 
No.  4663. 

Sfectional  area,  ."1488  x  .''1488  =  .0221  square  inch. 
Gauged  length,  10". 


Applied  loadA. 

Elonffation 
per  Inch. 

Suocesaive 

elonffation 

per  Inch. 

Bemarka. 

Total. 

FerMuare 
iiicii. 

Pounds. 

Pound*. 

Inch. 

Jnek. 

Ill 

5,000 

0. 

0. 

Initial  load. 

442 

20,000 

.00064 

.OOOM 

884 

40,000 

.00159 

.00093 

1,326 

00,000 

.00234 

.00075 

1,7«8 

80,000 

.00323 

.00080 

2,210 

100,000 

.00423 

.00100 

2,321 

105,000 

.00454 

.00031 

2,43L 

lit,  000 

.00484 

.00030 

2.542 

ll.S.OOO 

.00510 

.00026 

2,652 

120.000 

.00544 

.00034 

2,763 

125,000 

.00677 

.00033 

2,873 

130,000 

.  n<Nll3 

.00036 

2,964 

135, 000 

.00654 

.00041 

SlaaUc  limit. 

3,0»4 

140,000 

.00700 

.00046 

3,205 

145,000 

.00757 

.00057 

3,315 

150,000 

.00814 

.00057 

-• 

3,426 

155,000 

.00680 

.00066 

3,536 

160,000 

.00056 

.00076 

3,647 

165,000 

.01070 

.00114 

3,757 

170,000 

.012 

.00130 

3,868 

175,000 

.014 

.002 

3,fi78 

180,000 

.016 

.002 

4,058 

183,020 

Tonslle  strength. 

General  eummar^, 

Tenaile  stren^h  per  square  inch  of  original  section ponnda..  183,620 

Elastic  limit  per  soaare  inch  of  orijrinai  section ^ do. . .  135, 000 

Klongation  per  inch  after  rupture inch. .        .  008 

Elongation  per  inch  under  strain  at  Mastic  limit do. . .    .  00654 

Ke<fnction  in  area  after  rupture,  per  cent  of  original  section 23.5 

Poeiti<m  of  rupture 4".5  outside  tue  gauged  length 

Character  of  broken  surface flnesiucy 
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STEEL   WIRE. 


No.  4664. 

Sectional  area,  ".1487  x ''-1488=. 0221  square  inch. 
Gauged  length,  10''. 


Applied  loads*. 

ElooKaiion 
per  iuch. 

Sac(;c8sive 

eloDisration 

per  incli. 

Bemarka. 

1 

Tot4U. 

Per  sqaare 
inon. 

Pounds. 

Pmindt. 

Inch. 

Inch. 

Ill 

5,000 

0. 

0. 

Initial  load. 

442 

20,000 

.00061 

.00064 

884 

40,000 

.00141 

.00077 

1,326 

60,000 

.00221 

.00080 

1,768 

80,000 

.00320 

.00090 

2.210 

100,000 

.00418 

.00098 

2,321 

105,000 

.00448 

.00030 

2.431 

110.000 

.00478 

.00030 

2.542 

U5,000 

.00512 

.00034 

2,662 

120,000 

.00543 

.00031 

A 

2,763 

125,000 

.00583 

.00040 

2,873 

130.000 

.00623 

.00040 

2,984 

135.000 

.00661 

.00038 

Elastic  limit. 

3,094 

140.000 

.00717 

.00056 

f 

3,206 

145.000 

.00772 

.00055 

3.315 

150,000 

.00828 

.00056 

■ 

3,426 

155,000 

.00913 

.00085 

3,536 

160,000 

. 01013 

.00100 

3.647 

165,000 

.01128 

.00115 

3,757 

170.000 

.01281 

.00153 

3,868 

175,000 

.01547 

.00266 

3,978 

180.000 

.020 

.00453 

4.048 

183, 170 

Tensile  strength. 

GeMral  summary. 

Tensile  strength  per  square  inch  of  originid  section I>ounds . .  183. 170 

El  as  tie  llmi  t  per  sq  nare  inch  of  original  section do. . .  135, 000 

Elongation  per  incn  after  rupture .' inch . .        .  020 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00681 

Bednction  in  area  after  rupture,  per  cent  of  original  section 23. 5 

Position  of  rupture ^ ...  2"  .30  inside  the  gauged  length 

Character  of  broken  vuifkoe ^neailkjE* 


STEEL   WIRE. 

Ko.  4G65. 

Sectional  area,  'M484x'M486=.022  square  inch, 
Oauged  lengthy  10'''. 
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Applied  loads. 

Elongation 
per  uch. 

SamjeMive 

eloDsatioii 

per  inch. 

Remarks. 

Total. 

PerMiiiare 
iuco. 

Founds. 

Founda. 

Inch. 

IneK 

' 

no 

5,000 

0. 

0. 

IniUalload. 

440 

20,000 

.00055 

.00055 

t 

H80 

40,000 

.oui:ri 

.00077 

1,320 

60,000 

.00212 

.00080 

1,760 

80,000 

.00294 

.00082 

2.200 

100,000 

.00382 

.00088 

2,310 

^    105,000 

.00402 

.00020 

2,420 

110,000 

.00430 

.00028 

2,530 

115,000 

.00457 

.00027 

2,6t0 

120,000 

.00478 

.00021 

2.750 

125,000 

.00505 

.00027 

2,860 

MO.UOO 

.00532 

.00027 

1 

2,970 

135,000 

.00558 

.00026 

3,080 

140.000 

.00593 

.00035 

3,190 

145,000 

.00626 

.00033 

3,300 

150,000 

.00662 

.00036 

Elastic  limit. 

3,410 

1^,000 

.00706 

.00044 

3,520 

160,000 

.00752 

.00046 

3,630 

165,000 

.00815 

.00063 

3,740 

170.000 

.00895 

.00080 

• 

3,850 

175,000 

.01017 

.00122 

. 

3,960 

180,000 

.012 

.00183 

4,070 

185,000 

.015 

.003 

/ 

4,180 

190,000 

.020 

.005 

4,217 

191,680 

Tensile  strength. 

* 

General  summary. 

Tensile  strangth  per  sqnare  inch  of  orisinal  section pounds . .  191,  G80 

ElaatiQ limit  per  souare  inch  of  original  section ^ : do. . .  150, 000 

Elongation  per  incn  after  rupture inch . .       .  012 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .  00662 

Beduction  in  area  after  rupture,  per  cent  of  original  section 25.5 

Position  of  rupture 7".  6  outside  the  gauged  length 

Character  of  broken  snrfaoe fine  silky 
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STEEIi  WIRE. 


' 


Specimens  fbom  Thied  Coil. 

No.  4666. 

Sectional  area,  ".1483x^l486=.022  square  inch. 
Ganged  length,  10". 


Applied  loadR. 

Eloneation 
per Inch. 

• 

SnoceMive 

elongation 

per  inch. 

Bemarks. 

Toiftl. 

Per  aqnare 
incli. 

Pounds. 

Pmtnda, 

Inch. 

Inch. 

no 

6,000 

0. 

0. 

Initial  load. 

440 

20,000 

.00063 

.00063 

880 

40,000 

.00140 

.00077 

1,320 

60,000 

.00230 

.00090 

1,760 

80,000 

.00310 

.00080 

2,200 

100,000 

.00410 

.00100 

2,310 

105.  OOO 

.00442 

.00032 

2,420 

110,000 

.00400 

.00027 

2.5?0 

115,000 

.00502 

.00033 

2,640 

120,000 

.00530 

.00037 

2,750 

125,000 

.00575 

.00036 

ElaitlcUmit. 

2,860 

130,000 

,00631 

.00056 

2,«70 

135,000 

.00604 

.00063 

3,080 

140,000 

.00784 

.00090 

3,100 

145,000 

.00808 

.00114 

'     3.300 

150,000 

.01120 

.00222 

. 

3,880 

* 

153, 910 

Teilsile  strength. 

■ 

Oeneral  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds. .  153, 910 

Elastic  limit  ]>er  sauare  inch  of  original  section do. . .  125, 000 

Elongation  per  inch  after  rupture inch . .        .  024 

Elongation  per  inch  under  strain  at  elastic  limit : do...    .00575 

K4Hluetion  in  area  after  rupture,  per  cent  of  original  section 45. 0 

Position  of  rupture 4 ."1  inside  the  ganged  section 

Character  of  broken  surface fine  silky 
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No.  4667. 

Sectional  area,  ''.1488x'M483=.022  square  mch. 
Gauged  leugth,  10''. 


Applied  load*. 

Slooeation 
per  inch. 

Successive 

elonffatioB 

per  inch. 

Bemarka. 

XoUl. 

Per  Boaare 
ineii. 

Pounds. 

Pounds. 

Inch. 

Inch, 

^ 

no 

5,000 

0. 

0. 

Initial  load. 

440 

20,000 

.00050 

.00056 

880 

40,000 

.00137 

.00081 

• 

1.320 

60,000 

.00210 

.00082 

•  1,7M 

80,000 

.00311 

.00092 

2,200 

100,000 

.00421 

.00110 

2,310 

105.000 

.00451 

.00030 

2,420 

110.000 

.00482 

.00031 

2.530 

115,000 

.00516 

.00034 

2,640 

120,000 

.00553 

.00037 

Elastic  llmiL 

2,750 

125,000 

.00600 

.00047 

2,860 

130,000 

.00661 

.00061 

♦ 

2,070 

135,000 

.00731 

.00070 

• 

3,080 

'     140,000 

.00630 

.00009 

3.190 

145,000 

.00091 

.00161 

3.300 

150,000 

.014 

.00400 

3,324 

151,000 

Tensile  strength. 

General  summary 

T^naile  strength  per  sqnare  Inch  of  original  section ponnds. .  151, 090 

Slaatic  limit  per  sqnare  inch  of  original  section do . . .  120, 000 

Elongat ion  per  inch  after  rupture inch . .       .  008 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00653 

Had  notion  in  area  after  rupture,  per  cent  of  original  section .^ . .       44. 1 

Poaition  of  rapture 4".9  outside  the  gauged  section 

Character  of  DToken  surface fine  silky 
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6TEKL  WIRE. 


No.  4C68. 

Sectional  area,  ".1487  x  ".1484  =r  .022  sjquare  inch. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Sacceflsive 

elongation 

per  inch. 

Bemarks. 

Total. 

Per  sqaare 
incb. 

Paundt. 

Pounds. 

^    Jneh. 

Inch. 

110 

5,000 

0. 

0. 

Initial  load. 

440 

20,000 

.00058 

.00058 

880 

40,000 

.00138 

.00080 

1,320 

60,000 

.00223 

.00085 

% 

1,760 

80.000 

.00320 

.00097 

* 

2,200 

100,000 

.0U430 

.00110 

2,310 

105,000 

-.00467 

.00037 

2,420 

110,000 

.00490 

.00023 

2,530 

115,000 

.00528 

.00038 

■ 

- 

2,640 

120,000 

.00570 

.00042 

Elastic  limit. 

2,750 

125,000 

.00620 

.00050 

^ 

2J860 

130,000 

.00680 

.00060 

2,970 

185,000 

.00762 

.00082 

3,080 

140,000 

.00800 

.00098 

3,190 

145, 000 

.01081 

.00221 

3,300 

150,000 

.015 

.00419 

3,358 

152, 640 

Tensile  strengtli. 

General  summoi^. 

Tensile  strcm^  per  square  inch  of  oric:inal  section pounds..  152.640 

Elastic  limit  )»er  square  inch  of  original  section do. . .  120,  AMO 

Elongation  per  inch  after  rapture inch..        .023 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .  00570 

Eeduction  in  area  after  rupture,  per  cent  of  original  section 40.0 

Position  of  mptnre 3"  .4  inside  the  gauged  length 

Character  of  broken  surface tinesiUij 


» '      — 
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Specimens  from  Foueth  Coil, 

Ko.  4069. 

Sectional  area,  'M485x'M487=:.022  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Ekmi^tioD 
per  inch. 

SuocesHive 

elongation 

perlnoh. 

Bemarka. 

roUi. 

Per  soaare 
iucn. 

Pounds. 
110 
440 
880 
1,320 
1,760 
2,200 
2,640 
2,750 
2,860 
2,070 
3,080 
3,100 
3,300 
3,410 
8.520 
3,630 
3,704 

Pounds. 

6,000 

20,000 

40,000 

00.600 

80,000 

100,000 

120,000  • 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165.000 

168.360 

Inch. 
0. 

.00050 
.00130 
.  00222 
.00316 
.00420 
.00531 
.00563 
.00608 
.00648 
.00608 
.00761 
.00838 
.00042 
.01106 
.014 

Inch. 
0. 

.ooa^o 

.00080 
.00083 
.00004 
.00104 
.00111 
.00032 
.00045 
.00040 
.00050 
.00063 
.00077 
.00104 
.00163 
.00205 

Initial  load. 

• 
Elastic  limit 

Tensile  strqigth. 

General  summary. 

Tensile  strength  per  sqnareincb  of  original  section pounds..  168,360 

Elastic  limit  per  sonare  inch  of  origiuu  section do . . .  135, 000 

Elongation. per  incn  after  rupture inch..       .010 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00048 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30 

Position  of  rupture 7"  outside  the  gauged  length 

Character  of  broken  suzilaoe fine  silky 
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STEEL   WIRE. 


No.  4670. 

Sectional  area,  'M434x".1485=".022  square  incli. 
Gauged  length,  10". 


Applied  loads. 

Eaoneatiou 
per  inch. 

Snccessive 

elongation 

per  luch. 

Bemarks. 

Total. 
Pounda. 

Per  sanare 
incn. 

Pounda. 

Inch. 

Inch. 

v» 

no 

5,000 

0. 

0. 

Initial  load. 

440 

20,000 

.00005 

.00065 

880 

40,000 

.00150 

.00085 

1. 320  . 

60,000 

.00238 

.00088 

1.760 

80,000 

.00318 

.00080 

2,200 

100.000 

.00413 

.00095 
.00102 

2,640 

120,000 

.00515 

. 

2,750 

125,000 

.00542 

.00027 

2,860  4     130,000 

.00573 

.00031 

2,970 

135,000 

.00610 

.00037 

• 

3,080 

140,000 

.00651 

.00041 

EUstic  limit. 

3,190 

145,000 

.00701 

.00050 

- 

3,300 

150,000 

.00757 

.00056 

3,410 

155.000 

.O0H33 

.00076 

3,520 

160,000 

.00061 

.00128 

3,630 

165,000 

.01200 

.00239 

3,708 

168,550 

Tensile  strength. 

General  anmrnary. 


Tensile  strengtJi  per  square  inch  of  original  Bt>ction 

Klastic  limit  per  square  inch  of  original  section 

Elongation  per  inch  after  rupture 

Elongation  per  inch  under  strain  at  elastic  limit 

lieduction  in  area  after  nature,  per  cent  of  original  sertiuu . 

Position  of  rupture 

Character  of  broken  surface 


pounds..  168,550 

do...  140,000 

inch.-        .007 

do...    .00051 

34.5 

.9"  outside  the  gauged  length 
^ fine  silky 


STEEL   VaRE. 
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No.  4671. 

Sectional  area,  ".1484  x  ".1485 =.022  square  inch. 
Gauged  length,  10". 


Applied  loads. 

* 

Klongation 
perTuch. 

Successive 

elongatiun 

per  iuch. 

Bemarks. 

Total. 

Per  square 
inch. 

Pcunda. 

Poumto. 

Inch. 

Inch. 

110 

5,000 

0. 

0. 

Initial  load. 

440 

20,000 

.00068 

.00068 

1 

880 

40,000 

.00148 

.00080 

1,320 

60,000 

.00229 

.00081 

1,780 

80,000 

.00323 

.00004 

2,200 

100,000 

.00138 

.00115 

2,640 

120,000 

^00578 

.00140 

2,750 

125,000 

T00620 

.00042 

Elastic  Unit. 

2,860 

130,000 

.00660 

.00049 

2.970 

135,000 

.00722 

.00053 

./ 

3,080 

140,000 

.00790 

.00068 

3,190 

145,000 

.00878 

.00088 

3.300 

150,000 

.00978 

.00100 

3,410 

155,000 

.01154 

.00176 

3,520 

160,000 

.016 

.00446 

3.^7 

163,500 

* 

Tensile  strength. 

General  SHnimary. 

Tensile  strength  per  square  inch  of  original  section .' ponnds..  163,500 

Elastic  limit  per  sonare  iuch  of  original  section do. . .  125, 000 

Elongation  per  inch  after  rapture Inch. .        .  022 

Elongation  per  inch  under  strain  at  elastic  Umit uO- . .    .  00620 

Seduction  in  area  after  rupture,  per  cent  of  original  section 27. 7 

Position  of  rupture 4".2  inside  the  gauged  section 

Character  of  broken  surfiice fine  silky 


236 


STEEL  ^lEE. 


k; 

^ 

H 

fer 

H 

h4 

?» 

t-< 

CfJ 

c^ 

1 

^ 

• 

H 

'd 

bi 

1^ 

B 

?!1 

b 

• 

o» 

o 

CQ 

o 

»Q 

'^ 

>^ 

• 

{» 

1^ 

g 

1 

?5 

• 

g 

» 

fe^ 

(^ 

o 

a 

t-i 

s 

^ 

fi 

^ 

H 

fe* 

O 

J^ 

o 

H 

fe-l 

^ 

M 

to 

«; 

.'^ 

K 

P 


6' 


I 


c8 


0  ?. 


M 


0 

« 


I 


0 


s 
a 


P4 


-3 
H 


a 


3 


§ 


-a 

0    ■ 
00 


.9 

« 

Is 


li 


a 

o 


1^ 


>^ 


^  _ 

c:  o  o 


?d<$ 


4« 

a 


oo     ooo     ood     ooo 

pp    ppg    P(Sp    pqp 


~lOOOO  «>OlO  OrHO  OiAC« 

SffitrO  neita  ia^o  o^r^ 

^e4C4co  ocSc)  <«■««  eecoC4 

« 

.(tHcsS  S«o3  c4e4eo  tn?o 

Kni— «"^»H  t-ir^r-l  r-»i-«»H  i-*r-l»-» 

OOO  ooo  ooo  ooo 

nu  iU  iJii  iU 

nCiC*  COPSC*  r-ti-irH  C^SCl 

•Sx'xx  XXX  xx*x  XXX 

CTHb>in  ooofQ  oi-^o  ^o«P 

Ceo&icl  eop3c5  »-hhi-i  «c*c>i 


iH^H"        ODOCl        ^OOCO        Ot*C9 

i-idei     oc4r-i     e^oc*     ihox>9 


;^^^  s?<^  c^sss^  ^^^ 
)i 

teS^O   OOQ   OOO   OQO 

^ot«t«     «e^3     o>o<o     coioio 

gffigff   S3S2    SSS    §SS 

^^^^  ^^^  ^^^  „^^ 


-8: 

S8 


OOM 


SSio     ooS 

CO  CO  00       CO  CO  CO 


lis: 


:S: 


OO' 


o 


^3ga 


« 


kOiOO 

CQCOiA 


cieiM     oo9^ 


|SgS  $38  S§S  gSS 

gc>i«Bt>     OBOCQ     t«o«     oec« 
Seocfci"    cieieo     cSciei    cfeoc4' 

"Scieera     wr^o     ooo     o< 

IIP  ^m  liss  IL 

■*ooo     ooo     ooo     ooo 

g 

1-1  i-ti-l       r^^rH 

§S§  S§i  §i§  §SS 


r-tf~irH     cac^d     coeoeo     ^^-^ 


o»o 


(Oi-t 

m 


STEEIi  WIRE. 


237 


".15  SaUABE   STEEL,   TDHrSD,  WIRE    WITH  SE&BATED  8CABF 

JOISTS. 

[Brased  Joints.] 
FOtST  LOT. 


No.  of 
test. 

Marks. 

Tensile 
strength. 

Vractared. 

5289 
5290 
5291 
529» 
9293 
5294 
5295 
5296 
5297 
5298 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Pounds. 
2564 
1680 
1767 
1240 
1798 
1931 
1105 
1797 
1484 
1710 

v>  f^om  end  of  scarf. 
Alongthe  scarf. 

Do! 
i"  from  end  of  scarf. 

Do. 
Along  the  scarf. 
i"  from  end  of  scarf. 
Alonfthe  scarf. 

5365 

1 

5366 

2 

5967 

3 

5868 

4 

5369 

5 

SECOND  LOT. 


5329 

1 

2336 

i"  from  end  of  scarf. 

5326 

2 

2366 

Do. 

5327 

8 

2297 

At  end  of  soarfl 

5328 

4 

227U 

1"  Ihnn  end  of  scarf.    * 

5329 

5 

2487 

Do. 

5330 

6 

2468 

i"  from  end  of  scarf. 

5331 

7 

U80 

Along  the  scarf. 

THIBD  LOT. 


5332 
5338 
5334 
5335 
5336 

1 
2 
3 

4 
5 

2270 
1845 
2355 
2410 
2382 

One-half  along  scarf  and  one-half  across  wire. 
Along  the  scarf. 
1''  from  end  of  scarf. 

Do. 

Do. 

FOURTH  LOT. 


2030 
2020 
2214 
2258 
2091 


I"  from  end  of  scarf.« 

Do. 
Followed  the  scarf. 
i"  from  end  of  scarf. 

Do. 


FIFTH  LOT. 


6372 

1 

1575 

Followed  scarf  in  part,  and  then  across  wire. 

5373 

2 

1660 

k"  from  end  of  soarf. 

6374 

8 

1680 

Do. 

6375 

4 

1500 

Along  the  scarf. 

5876 

6 

1536 

Across  middle  of  Joint. 

5377 

6 

1605 

Do. 

SIXTH  LOT. 


6393 

1 

2546 

At  end  of  scar! 

5894 

2 

2400 

Do. 

5395 

3 

2515 

Bo. 

5396 

4 

2440 

Do. 

5397 

6 

2294 

Across  the  Joint  ^"  from  end  of  scarl 

5388 

6 

2464 

At  end  of  scarf. 

5390 

7 

2097 

Across  the  Joint  |"  from  end  of  scarl 

5400 

8 

2470 

At  end  of  scarf. 

5401 

9 

2392 

Do. 

5402 

10 

2010 

Across  the  Joint  f"  fh>m  end  of  scarf. 

5403 

11 

2470 

At  end  of  heated  section. 

6404 

12 

2406 

Do. 

6405 

13 

2400 

Do. 

6406 

14 

2396 

Do. 

6407 

16 

2345 

Do. 

6408 

18 

2490 

Do. 

6409 

17 

2406 

At  end  of  treated  sectioiL 

6410 

18 

2430 

Do. 

6411 

19 

2440 

Do. 

6U2 

20 

2395 

Do. 
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8TEEL   WIRE. 
EOUND  TVlBE  NOT  TINNED. 


No.  4358. 

Diameter,  ".253. 

Sectional  area,  .05  square  inch. 

Gauged  length,  10". 

[Specimen  received  from  Lieat.  Col.  J.  P.  Farley,  Kew  York  Arsenal.] 


Applied  loada. 

Elonration 
I>ermch. 

Snocea^ive 

elongation 

per  moh. 

Bemarks. 

Total. 

Per  sqnare 
iucn. 

Pounds. 

Pounds. 

In4sh. 

Jneh. 

250 

5,000 

0. 

0. 

Initial  load. 

500 

10,000 

.000400 

.000400 

750 

15,000 

.000690 

.000290 

1,000 

20,000 

.000930 

.000240 

1,250 

25,000 

.001200 

.000270 

•"  • 

1,500 

30,000 

.001380 

.000180 

1,750 

35,000 

.001600  . 

.000220 

2,000 

40.000 

.001860 

.000260 

2.250 

45,000 

.002110 

.000250 

, 

2,500 

50,000 

.002410 

.000300 

M~ 

2,750 

55,000 

.002730 

.000320 

Elantio  limit. 

8,000 

60.000 

.003180 

.000450 

3,250 

65,000 

.003720 

.000540 

3,500 

70,000 

.004460 

.000740 

3,750 

75,000 

.005500 

.001040 

- 

4,000 

80,000 

.006700 

.001200 

4,250 

85,000 

.006120 

.001420 

4,500 

00,000 

.010050 

.001930 

4,750 

95,000 

.012 

.001950 

5,000 

100.  OOO 

.016 

.004 

f       _ 

5,250 

105,000 

.018 

.002 

• 

5,600 

110,000 

.022 

.004 

5,750 

115.000 

.026   . 

.004 

6,000 

120,000 

.030 

.004 

6,250 

125,000 

.034 

.004 

6.500 

130,000 

.040 

.006 

. 

6.750 

135,000 

.049 

.009 

7,000 

140,000 

.068 

.019 

7,035 

140,700 

Tenaile  atrength. 

General  sumtnary. 

TnnHilo  strength  per  aqnare  inch  of  orfffinal  aeotion poanda..  140.700 

Elaatic  limit  per  square  inch  of  original  set'tion do. . .    55, 000 

Elongation  per  inch  after  rupture inch . .        .  06i 

Elongation  per  inch  under  stEain  at  elastic  limit do..    .00273 

Reduction  tn  diameter  at  point  of  rupture , ".  028 

Reduction  in  area  after  rupture,  per  cent  of  original  section .20 

Position  of  rupture 1".9  outside  the  gauged  length 

Charaoterof  broken  surlace fine  gianolar,  dttU  center 
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ALCMINDM  BRONZE. 


CASTINGS  FOR  CONSOLES  FOR  12-INfcH  B.  L.  RIFLED 

MORTARS. 

Compoeition,  approximately :    Al.  5.    Zn.  15.    Gu.  80. 


U.  Px.  161 W 
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^Casting  No*  6, 

No.  4287. 

Marks,  f 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  1". 


Applied  loads. 

Etoneation 
permch. 

w 

Successive 

eloneation 

permch. 

Bemarka. 

Total. 

Per  sq nare 
inen. 

Poundg. 

Pound*. 

JneK 

Inch, 

200 

1,000 

0.      - 

0. 

Initial  load. 

UOOO 

5,000 

.0001 

.0001 

2,000 

10,000 

.0003 

.0002 

3,000 

15,000 

.0008 

.0006 

3,200 

16,000 

.0010 

.0002 

• 

3.400 

17,000 

.0012 

.0002 

Elastiolljait. 

3,600 

18,000 

.0017 

.0005 

3,800 

19,000 

.0022 

.0005 

- 

4.000 

20,000 

.0030 

.0008 

a 

4,aoo 

21,000 

.0037 

.0007 

4,400 

22,000 

.0042 

.0005 

4,600 

23,000 

.0052 

.0010 

4,800 

24,000 

.0064 

.0012 

5,000 

25,000 

.0078 

.0014 

' 

6.200 

26,000 

.0090 

.0012 

5,400 

27,000 

.0101 

.OOU 

6,<l00 

28.000 

.0120 

.0019 

5,900 

29,000 

.0141 

.0021 

6,000 

30,000 

.0166 

.0027 

0,400 

32,000 

.0231 

.0063 

6,800 

34,000 

.0307 

.0076 

7,200 

36,000 

.0407 

.0100 

7,«00 

38,000 

.06 

.0193 

t 

8,000 

40,000 

.07 

.01 

8.400 

42,000 

.09 

.02 

8,620 

43,100 

Tensile  strength. 

General  aumman,\ 

Tensile  strength  per  square  inch  of  original  section pounds . .  43, 100 

Elastic  limit  per  sonare  inch  of  originiu  section do. . .  ,17, 000 

Elongation  per  incn  after  rapture inch . .  ".14 

Elongation  per  inch  under  surain  at  elastic  limit do . . .  .0012 

Bedueiion  in  diameter  at  point  of  rupture do...  . 036 

Beduotlon  in  area  i^ter  rupture,  per  cent  of  original  section w^. 13.2 

Charafiter  of  broken  Bur£»oe ,.,, , li^ht  yellov  color 
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ALUMINUM   BRONZE. 


No.  i2SS. 
Marks,  I 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Oauged  length,  V\ 


Applied  loads. 

KloDjzntion 
per  inch. 

BnccesslTe 

elongation 

per  inch. 

Total. 

Per  square 
inch. 

Kemaike. 

PoundM. 

Poundt. 

Inch. 

Inch. 

200 

1,000 

0. 

0. 

Initial  load. 

1.000 

6.000 

.0003 

.0002 

3,000 

10,000 

.0007 

.0005 

3,800 

14,000 

.0013 

.0005 

3,000 

15.000 

.0016 

.0004 

3,300 

16,000 

.0018 

.0002 

Elastic  limit,  approiimat*. 

8,400 

17,000 

.0022 

.0004 

3,000 

18,000 

.0028 

.0006 

3,800 

19,000 

.0032 

.0004 

4,000 

30,000 

.0037 

.0006 

4,300 

31,000 

.0043 

.0006 

4,400 

33,000 

.  .0062 

.0009 

4,800 

38,000 

.0061 

.0009 

4,800 

34.000 

.0073 

.0013 

6.000 

36,000 

.0087 

.0014 

6,300 

36,000 

.0101 

.0014 

6,400 

37,000 

.0112 

.0011 

6,000 

38,000 

.0130 

.0018 

5,800 

39,000 

.0158 

.0028 

6,000 

30,000 

.0181 

.0023 

6,400 

83,000 

.0340 

.0059 

6,800 

84,000 

.0328 

.0088 

7,300 

86,000 

.0410 

.0082 

7,^ 

38,000 

.0530 

.0120 

8,000 

40,000 

.0670 

.0140 

8,400 

43,000 

.08 

.013 

8,800 

44,000 

.10 

.03 

' 

9,300 

46,000 

.13 

.02 

9,000 

48,000 

.14 

.02 

10,000 

60,000 

.17 

.03 

10,400 

63,000 

.19 

.03 

10,630 

63,650 

Tensile  strength. 

Creneral  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds...  52,650 

Xlastio  limit  per  square  inch  of  originju  section,  approximate do...  16,000 

Elongation  per  incB  aCtfirraptare inch..  .26 

Elongation  per  inch  nnoOT  soraln  at  elastic  limit do . . .  .  Q018 

Bednotion  in  diameter  at  point  of  rapture do...  .075 

Bednctlon  in  area  after  rupture,  per  cent  of  original  section 87.4 

Chanoter  of  hrolMB  surface light  jeUoir  oolor 


ALUMINUM  BRONZE. 


245 


Marks^  § 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  1". 


No.  4289. 


Applied  loads. 

EloDgation 
perlnoh. 

Socceesive 

elongation 

per  inch. 

Remarks. 

ToUl. 

Per  Bqvfire 
iAcn. 

Pwmdi. 

Poundi. 

Inch, 

Inch. 

200 

1,000 

0. 

0. 

InlUalload. 

1»000 

5,000 

.0003 

.0003 

2.000 

10,000 

.0007 

.0004 

3«000 

15.000 

.0013 

.0006 

Elaatlo  limit 

8,200 

16,000 

.0024 

.0011 

3,400 

17,000 

.0030 

.0006 

3,600- 

18,000 

.0034 

^       .0004 

\ 

3,800 

19,000 

.0048 

.0014 

4,000 

20,000 

.0064 

.0016 

4,200 

21.000 

.0073 

.0009 

.   4,400 

22,000 

.009^ 

.0019 

J 

4,800 

23,000 

.0117 

.0025 

4,800 

21,000 

.0132 

.0015 

5,000 

25,000 

.0167 

.0035 

6,200 

26,000 

.0188 

.0021 

5.400 

27,000 

.0231 

.0043 

- 

0,600 

28,000 

.0271 

.0040 

5,800 

29,000 

.0313 

.0042 

6,000 

30,000 

.0391 

.0078 

6.400 

32,000 

.0507 

.0116 

. 

6,670 

33,350 

Tenafle  strengtik 

Oeneral  wmmary, 

TenaUeatrangfli  per  square  inoh  of  orieinal  section ...pounds..  '  83,360 

Blastic  limit  per  so  oare  inch  of  origixtal;  section do . . .  15, 000 

Xlongation per  incn  after  rapture inch..  .10 

Slongation  per  inch  under  strain  at  elastic  limit do. . .  .  0013 

Beduc  tion  in  diameter  at  point  of  rn  pt  ore do . . .  .  o35 

Bednction  In  area  after  rupture,  per  cent  of  original  sectiou 13. 2 

Character  of  broken  suruce light  yellow  color 


/ 
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ALUMINUM  BRONZE. 


Casting  No.  0. 
No.  4283. 


Marks,  i 

Diameter,  ^^505• 

Sectional  area,  .20  square  inclu 

Ganged  length,  V. 


Applied  loads. 

IQongatlon 
permch. 

Successive 

eloBgatioB 

permch. 

Bemarlcs. 

Total. 

Per  aqaare 
Incn. 

Pounds. 
200 
1,000 
3,000 
3,000 
3,200 
3,400 
3,600 
3,800 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
5,200 
5,400 
5,600 
5,800 
6,000 
6,400 
6,800 
7,200 
7,000 
8.000' 
8,190 

Pounds. 
1,000 
5,000 
10,000 
15.000 
16,000 
17,000 
18,000 
U.OOO 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,000 
27,000 
28,000 
29,000 
80,000 
82,000 
34,000 
30,000 
38,000 
40,000 
40,050 

Ineh, 

0. 

.0002 
.0006 
.0010 
.0013 
.0016 
.0021 
.0020 
.0031 
.0039 
.0047 
.0058 
.0060 
.0084 
.0102 
.0117 
.0145 
.0170 
.0201 
.0277 
.0378 
.0510 
.0630 
.0810 

Inth. 

0. 

.0002 
.0004 
.0004 
.0003 
.0003 
.0005 
.0005 
.0005 
.0008 
.0008 
.0011 
.0011 
.0015 
.0018 
.0015 
.0028 
.0025 
.0031 
.0076 
.0101 
.0132 
.0120 
.0180 

Initial  load. 
Elastic  limit 

Tensile  strength. 

General  eummarff. 

Tensile  strsDgth  per  square  inch  of  orieinal  section pounds.. ''40,950 

Elastic  limit  per  sauare  inch  of  original  section do. . .    15, 000 

Elongation  per  incn  after  mptnre inch . .        M2 

Elongation  per  inch  under  strain  at  elastic  limit do . . .      .0010 

Beduction  in  diameter  at  point  of  mptnre do...       .045 

Bed  action  in  area  after  rupture,  per  cent  of  original  section 16. 0 

Charaoter  of  broken  surfiue Light  yellow  color 


Aluminum  bronze. 
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No.  4284. 

Marks,  I 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  1". 


Applied  loads. 

Eloneation 
permcb. 

Sacceftsire 

elongation 

per  Inch. 

Semarka. 

Total. 

Per  squaTe 
inch. 

Pcundi. 

Pound;*. 

Jneh. 

Tneh. 

200 

1.000 

0. 

0. 

Initial  load. 

1,000 

6,000 

.0003 

.0002 

2,000 

10,000 

.0006 

.0004 

2,200 

11,000 

.0007 

.0001 

2,400 

12,000 

.0008 

.0001 

2,000 

13,000 

.0009 

.0001 

Elastic  Umii. 

2,800 

14,000 

.0012 

.0008 

1 

3,000 

15,000 

.0016 

.0004 

3,200 

16,000 

.0020 

.0004 

3,400 

17,000 

.0024 

.0004 

3,600 

18,000 

.0028 

.0004 

3,800 

19,000 

.0033 

.0005 

4,000 

20,000 

.0040 

.0007 

4.200 

21,000 

.0049 

'T^KXW 

4,400 

22,000 

.0058 

.0009 

4,000 

23,000 

.0072 

.0014 

^ 

4,800 

24,000 

.0090 

.0018 

5,000 

25,000 

.0102 

.0012 

6,200 

26,000 

.0125 

.0023 

6,400 

27,000 

.0150 

.0025 

5,000 

28,000 

.0173 

.0023 

5,800 

29,000 

.0200 

.0027 

6,000 

30.000 

.0240 

.0040 

6,400 

32,000 

.0338 

.0098 

6,800 

34,000 

.04 

.0062 

7,200 

36,000 

.05 

.01 

7,600 

38,000 

.07 

.02 

8,000 

40,000 

.09 

.02 

8.400 

42,000 

.11 

.02 

8,800 

44,000 

.135 

.025 

9.200 

46,000 

.16 

.025 

9,380 

46,900 

Tensile  strengtli. 

t 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..  46,900 

Elastic  limit  per  square  inch  of  ori^^inal  section do. . .  13, 000 

Klougatlon  per  inch  after  raptnre inch . .  .21 

Elongation  per  inch  under  strain  at  elastic  lioiit do . . .  .  0009 

Seduction  in  diameter  at  point  of  ntptare do...  .055 

Reduction  in  area  after  rapture,  per  cent  of  original  section 20. 5 

Character  of  broken  surface light  yellow  color 
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ALUMINUM   BRONZE. 


Casting  No.  7.     . 


No.  4286. 

Marks,  J 

Diameter,  ^'.605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  1". 


Applied  loads. 

Eloneation 
per  inch. 

Sacoesaive 

elooffation 

perlnch. 

1 

Total. 

Per  sauare 
iDcn. 

Pounds. 

Pounds. 

Inch, 

Inch, 

200 

"  1,000 

0. 

0. 

Initial  load. 

1,000 

5,000 

.0003 

.0003 

2,000 

10,000 

.0006 

.0003 

2,200 

11,000 

.0007 

.0001 

2,400 

12,000 

.0008 

.0001 

» 

2,600 

13,000 

.0000 

.0001 

2,800 

14,000 

.0000 

0. 

3,000 

15,000 

.0010 

.0001 

3,200 

16,000 

.0011 

.0001 

Rlaatiolimtt. 

3,400 

17,000 

.0015 

.0004 

3.600 

18,000 

.0020 

.0005 

3,800 

19,000 

.0026 

.0006 

4,000 

20,000 

^0036 

.0010 

4,200 

21,000 

.0046 

.0010 

4,400 

22,000 

.0056 

.0010 

4,600 

23,000 

.0068 

.0012 

4,800 

24,000 

.0082 

.0014 

5,000 

25,000 

.0104 

.0022 

5,200 

26,000 

.6120 

.0016 

5,400 

27,000 

.0147 

.0027 

6,600 

28,000 

-.0168 

.0021 

5,800 

20,000 

.0191 

.0023 

6,000 

30,000 

.0240 

.0049 

6,400 

32,000 

.0350 

.0110 

6,800 

34,000 

.0400 

.0050 

7,200 

86,000 

.0550 

.0150 

7,600 

88,000 

.0750 

.0200 

8,000 

40,000 

.0000 

.0150 

8,400 

42,000 

.1050 

.0150 

8,610 

43,050 

Tenaile  strength. 

General  summary, 

Tenaile  strength  per  square  inch  of  original  section pounds..  43^060 

Elastic  limit  per  square  inch  of  original  section do . . .  16, 000 

JRlougation  per  inon  after  rupture inch . .  .  15 

Elongation  per  inch  under  strain  at  elastic  limit 1 . .  do . . .  .0011 

Reduction  in  diameter  at  point  of  rupture do. . .  .  066 

Keduction  in  area  after  rupture,  i>er  cent  of  original  section 20. 6 

Character  of  broken  s  urf aoe ....light  yellow  color 


ALUMINUM   BRONZE. 
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No.  4286. 

Marks,  2 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  1''. 


Applied  loads. 

Eloneation 
per  inch. 

Successive 

elongation 

per  inch. 

Remarks. 

Total. 

PerBOQAre 
incD. 

Pounds. 

Pounds. 

Inch. 

Inch. 

f 

200 

1,000 

0. 

0. 

Initial  load. 

1,000 

5,000 

.0002 

.0002 

2,000 

10,000 

.0005 

.0003 

2,400 

12,000 

.0006 

.0001 

2,600 

13,000 

.0008 

.0002 

2,800 

14,000 

.0010 

.0002 

3,000 

15,000 

.0012 

.0002 

Elastio  limit. 

3,200 

16,000 

.0018 

.0006 

8,400 

17,000 

.0021 

.0003 

3,600 

18,000 

.0027 

.0006 

3,800 

19,000 

.0035 

.0008 

4,000 

20,000 

.0050 

.0015 

4,200 

21,000 

.0059 

.00091 

4,400 

22,000 

.0072 

.0013 

4,600 

23.000 

.0066 

.0014 

4,800 

24,000 

.0110 

.0024 

5,000 

25,000 

.0130 

.0020 

. 

5,200 

20,000 

.0141 

.0011 

. 

5.400 

27,000 

.0172 

.0031 

5,600 

28,000 

.0205 

.0033 

5,800 

29,000 

.0240 

.0035 

6.000 

30,000 

.0280 

.0040 

6,400 

32,000 

.0382 

.0102 

6,800 

34,000 

.0520 

.0138 

7,200 

36,000 

.0650 

.0130 

7,600 

38,000 

.08 

.0150 

8.000 

40.000 

.lOf 

.025 

8.400 

42,000 

.13 

.025 

8.800 

44,000 

.15 

.02 

9,200 

46,000 

.17 

.02 

9,510 

47,550 

Tensile  strengtli. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  47t5S0 

Elastic  limit  per  square  inch  of  origins^  section do...  15,000 

Elongation  per  inch  after  rupture inch..  .20 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0012 

Reduction  in  diameter  at  point  of  rupture do...  .055 

Reduction  in  area  after  rupture,  per  c^ntof  original  section 20.5 

Charaoterof  broken  surface light  yellow  color 
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TENSILE  TEST  OF  STEEl  Al  BRASS  RIBBON  TAPE 

won 

ENGINEER  CORPS,  U.  S.  ARMY. 
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STEEL   AND   BRASS   RIBBON    TAPE, 

No.  4649. 

Steel  Tape. 

Sectional  area  ".128  x  ''.0127  =  .0016  square  incli. 
Gauged  length,  10^'. 
Temperature,  76^  F. 
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Applied  loads. 

SlongAiioD 

Bemarks. 

Total. 

Persquape 
inco. 

Foundi. 

6 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

180 

140 

ISO 

160 

170 

180 

190 

200 

417 

* 

P<nmd$, 

InOL 

0. 

.0002 
.0037 
.0054 
.0079 
.0105 
.0123 
.0144 
.0167 
.0196 
.0220 
.0234 
.0260 
.0283 
.0307 
.0320 
.0343 
.0367 
.0380 
.0411 
.0484 

Initial  load. 

Elaatio  limit  above  tUa  loud, 
lenaile  strengtli. 

m 

' 

» 

"*266,'«25"* 
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STEEL   AND   BRA.&6   RIBBON   TAPE. 


No.  4650. 

Brass  Tapis. 

Sectional  area,  'M28  x  ''.0127  =  .0016  square  inclu 
Gauged  leng^th,  10". 
Temperature,  76©  F. 


Applied  loads. 

Elongation 

BMn«rka. 

Total. 

Per  Muare 
inon. 

Potmdt. 

6 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

76 

80 

85 

00 

05 

100 

105 

110 

115 

120 

122 

124 

Powndt. 

Inch. 

0. 
.0052 

.  .0089 
.0110 
.0134 
.0150 
.0172 
.0183 
.0216 
.0236 
.0256 
.0280 
.0300 
.0330 
.0344 
.0380 
.0413 
.0433 
.0406 
.0486 
.0637 
.0666 
.05R5 
.0607 
.0828 
.1858 

Initial  load. 

Elastiolimll. 
Tenailo  atrengfh. 

71,875 

77,500 

o 
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COPPER   CVLINDEBS.  255 
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COPPER  CYUMDEBS. 
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BELLEVILLE  SPBINOS. 


No.  6166. 

* 

Six  pairs  of  Belleville  springs  assembled  and  tested  by  compression. 

Springs  of  French  manufacture. 
Total  height  under  initial  load,  4'^85. 


Applied 
loftds. 


Pounds. 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
8,500 
4,000 
4,500 
6,000 
5,500 
6,000 
6,500 
7,000 
7,500 
8,000 
8,500 
9,000 
9,500 
10,000 
10,500 
11,000 
15,00a 
9,000 
6,000 


500 
1,000 
1.500 
2,000 
2,500 
8,000 
8,500 
4,000 
4,500 
5.000 
5,500 
6,000 
6,500 
7,000 
7.500 
8,000 
8,500 
9,000 
8,500 
8,000 
7,500 
7,000 
6,500 
6,000 
5,500 
5,000 
4,500 
4,000 
8,500 
3,000 
2,500 
2,000 
1,500 
1,000 
4,000 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,008 
9,000 


Total  oom- 
pression. 


Jnchet. 
0. 

.0757 

.1516 

.2271 

.3030 

.8796 

.4504 

.5398 

.6251 

.7151 

.8116 

.9111 

1.0165 

1.1333 

1.2451 

1.3568 

1.4538 

1.5179 

1.5558 

1.5864 

1.6114 

1.6368 

1.7768 

L6144 

1.8142 


SuoceftniTO 
compres- 
sion. 


Inch. 

0. 

.0757 
.0759 
.0755 
.0759 
.0766 
.0798 
.0604 
.0093 
.0900 
.0965 
.0995 
.1054 
.1168 
.1118 
.1117 
.0970 
.0641 
.0879 
.0806 
.0250 
.0254 
.1400 
.1624 
.3002 


Permanent 
set. 


Inch, 
0. 


.0845 


.2154 


Remarks. 


IniUallCMuL 


Loaded  ten  times  with  15,000  pounds,  releasing  to  1,000  pounds  between  eaoli. 


.3861 

.4672 

.5453 

.6246 

.7066 

.7919 

.8811 

.9711 

1.0613 

1.1543 

1.2465 

1.3381 

1^4233 

1.4969 

1.6449 

1. 5776 

1.6026 

1.5826 

1.5588 

1.52M 

1.47U 

1.4041 

1.8814 

1.2476 

1. 1611 

1.0746 

.9814 

•  CWW} 

.7086 

.7023 

.6070 

.5108 

.4126 

.8786 

.3716 

.5281 

.6938 

.8506 

1.0406 

1.2271 

1.4086 

1.5861 

1.5046 


.0819 
.0821 
.0781 
.0793 
.0800 
.0864 
.0892 
.0900 
.0902 
.0980 
.0022 
.0916 
.0862 
.0786 
.0480 
.0327 
.0250 
.0200 
.0248 
.0339 
.05.13 
.0670 
.0727 
.0838 
.08«5 
.0866 
.0932 
.0916 
.0912 
.0063 
.0053 
.0962 
.0962 
.5782 
.0640 
.1565 
.1657 
.1668 
.1810 
.1865 
.1815 
.1275 
.0585 


.3032 


.8054 
.2876 


JBelle  vzlle   i3prtn^iy 


Te*5t  €>^.  cf/^. 
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No,  6165 — Goiitinnecl. 


Applied 

iMNlB. 

Total  com- 
preMion. 

SaoceMiye 

comprea- 

sion. 

Permaoent 
set. 

Semarks. 

Pound*. 

8,000 
7,000 
6,000 
5,000 
4,000 
3.009 
2,000 
1,000 

InehM. 

L60O4 

1.4591 

1.3180 

1.1504 

.9702 

.7805 

.8032 

.8998 

Ineh. 
.0442 
.0913 
.1411 
.1676 
.1802 
.1897 
.1873 
.1954 

Inch. 

.2916 

Test  discontinued. 


No.  5166. 


Another  set  of  six  pairs  of  Belleville  springs  tested  by  compression, 
same  manufacture  and  dimensions  as  those  in  test  No.  5165. 
Total  height  under  initial  load,  4'^65. 


Applied 
loads. 


Poundt* 
500 
1,000 
1,500 
2,000 
2,600 
8,000 
2,500 
2,000 
1,600 
1,000 
1,000 
1,600 
2,000 
2,500 
3,000 
8,500 
4,000 
4,500 
5,000 
4,500 
4,000 
8,600 
8,000 
2,600 
2,000 
1,600 
1,000 
1,000 
1,500 
2,000 
2,600 
8,000 
8,6d0 
4,000 
4,500 
6,000 
6,500 
6,000 
6,600 
7.000 
6,600 
6,000 
6,600 
6,000 
4,500 
4,000 


Total  com- 
pression. 


InehM,' 
0. 

.0719 
.1460 
.2186 
.2920 
.8720 
.3004 
.2274 
.1640 
.0830 
.0824 
.1528 
.2260 
.2991 
.8732 
.4664 


.7221 
.6489 
.5710 
.4961 
.4186 
.8364 
.2622 
.1894 
.1060 
.0966 
.1606 
.2461 
.8202 
.8976 
.4766 
.6076 


.7340 


1.0247 
1.1173 
1.0661 
1.0049 


.8626 
.7701 
.6860 


Successive 
compres- 
sion. 


Ineh. 

0. 

.0719 
.0731 
.0735 
.0741 
.0794 
.0716 
.0730 
.0734 
.0710 
.0758 
.0704 
.0732 
.0731 
.0741 
.0822 
.0839 
.0896 
.0033 
.0733 
.0779 
.0779 
.0796 
.0771 
.0642 
.0718 
.0764 
.0754 
.0711 
.0765 
.0741 
.0774 
.0780 
.0619 
.0818 
.0852 
.0062 
.1006 
.1019 
.0026 
.0612 
.0612 
.0711 
.0618 
.0824 
.0651 


Permanent 
sot. 


Ineh. 
0. 


Remarks. 


Initial  load. 


.0066 


.0231 
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No.  5166 — ^Continued. 


Applied 
loadH. 

Total  coin- 
preasion. 

Sucx:e«Rivo 

compres- 

Bion. 

Permanent 
set. 

Eeinnrks. 

Pounds. 
3,500 
3,000 
2,  .500 
2,000 
1,500 
1,000 
1.000 
1,500 
2.000 
2,500 
3,000 
2.500 
2,000 
1,500 
1,000 
1,000 
1,500 
2.000 

•2,500 
3,000 
3,500 
4,000 
4,500 
5,000 
.5,500 
6.000 
6,500 
7.(H)0 
7,500 
8,000 
8,500 
9,000 
9,900 

10,000 
9,500 
9.000 
8,500 
8,000 
7.500 
7,000 
6,500 
6,000 
5,500 
5,000 
4,900 
4,0  JO 
8,500 
3.000 
2,500 
2,000 
1,500 
1,000 
1,000 
1,500 
2,000 
2,500 
3,000 
2,500 
2,000 
1,500 
1,000 
2,000 

15,000 
8.500 
8,000 
7,500 
7,000 
6.500 
6,000 
5,500 
5.000 
4,500 
4s  000 
•  3,500 
3,000 
2,500 

Incttes. 

.6002 

.5149 

.4268 

.3388 

.2540 

.1653 

.1482 

.  2217 

.2964 

.3740 

.4535 

.3790 

.30.30 

.2252 

'   .1504 

.1470 

.2200 

.2963 

.3722 

.4512 

.5338 

.6168 

.7036 

.7932 

.8828 

.0698 

1.0478 

1.1232 

1.2070 

1.2782 

1.8330 

1.3747 

1.4102 

1.4455 

L1272 

1.4067 

1.3822 

1.3530 

1.3237 

1.2741 

1.2207- 

1.1590 

1.0910 

1.0195 

.9336 

.8473 

.7582 

.6663 

.5710 

.4762 

.3779 

.2774 

.2487 

.3238 

.4008 

.4805 

.5607 

.4845 

.4068 

.3288 

.2488 

.3973 

1.63 

1.4524 

1. 4278 

1.3962 

1.3624 

1.3220 

1.2760 

1.2198 

1.1556 

1.0840 

1.0085 

.9208 

.8296 

.7272 

Inches. 
.0848 
.0653 
.0881 
.0880 
.0848 
.0887 
.0777 
.0735 
.0747 
.0776 
.0795 
.0745 
.0760 
.0778 
.0748 
.0757 
.0730 
.0763 
.0759 
.0790 
.0826 
.0830 
.0868 
.0896 
.0896 
.0870 
.0780 
.0754 
.0838 
.0712 
.0548 
.0417 
.0355 
.0853 
.0183 
.0205 
.0245 
.0292 
.0293 
.0496 
.0684 
.0617 
.0680 
.0715 
.0850 
.0863 

Inehes. 

• 
r 

y 

• 

Rested  1  hoar. 
Bested  14  honit. 

.0705 

<• 

.0713 

.•...••••.•• 

1 

.0891 
.0919 
.0953 
.0958 

.0973 
.1005 
.0767 
.0771 
.0770 
.0797 
.0602 
.0762 
.0777 
.0780 
.0800 
.2302 
1.2:^27 
.1776 
.0246 
.0316 
.  0338 
.  0404 
.04(K) 
.0562 
.0642 
.07U) 
.0755 
.0877 
.0912 
.1024 

••      «■•         «••- 

.1700 

.1671 
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No.  5166 — Contiuued. 


Applied 
loada. 

Total  com- 
pressioQ. 

Succedsive 

compres- 

Aion. 

• 

Permaseut 
set. 

Remark  a. 

Poundt. 
2,000 
1.500 
1,000 
1,000 
1,500 
2,000 
2,960 
3,000 
2,500 
2,000 
1,500 
1,000 
1,000 
1.500 
2.000 
2,500 
3,QW 
3,500 
4,000 
4,500 
5,000 
5.500. 
6.000 
6,500 
7.000 
6,500 
6.000 
5,500 
5.000 
4;  500 
4,000 
4,600 
5,000 
5,500 
6,000 
6,500 
6,000 
5,500 
5.000 
4,500 
4,000 
3,500 
3.000 
2,500 
2,000 
1,500 

Inehss. 

.6241 

.5153 

.4040 

.3642 

.4438 

.5241 

.6075 

.6910 

.6130 

.5327 

.4510 

.3688 

.3641 

.4434 

.5240 

.6047 

.6885 

.7736 

.8590 

.9437 

1.0188 

1.0948 

1.1661 

1.2306 

1.2867 

1.2456 

1.1945 

1. 1374 

1.0710 

1. 0027 

.92;{1 

.9970 

1.0620 

1.1261 

1.1857 

1.2397 

1.1927 

1.1372 

1.0712 

1. 0035 

.9275 

.8422 

.7548 

.6680 

.5760 

.4844 

.3908 

Inch, 
.1031 
.1088 
.1113 
.0784 
.0796 
.0803 
.0834 
.0835 
.0780 
.       .0603 
.0817 
.0812 
.0803 
.0793 
.0606 
.0807 
.0838 
.0845 
.0660 
.0847 
.0751 
.0760 
.0713 
.0645 
.0551 
.0401 
.0511 
.0571 
.0664 
.0683 
.0796 
.0739 
.0650 
.0641 
.0596 
.0540 
.0470 
.0555 
.0660 
.0677 
.0700 
.0853 
.0874 
.0808 
.0920 
.0916 
.0936 

Inch. 

.  2s:kh 

.2838 

* 

* 

1,000 

.  "3107 

Test  discoutiuued. 
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No.  6281. 

Five  pairs  of  Belleville  springs  assembled  and  tested  by  compression. 

Springs  of  English  manufacture,  for  use  in  the  Easton  &  Anderson 
12-inch  mortar  carriage. 

Weight  of  five  pairs,  66  pounds;  exterior  diameter,  8''.73;  interior 
diameter,  2".3f. 

Conicity,  ".23  eacl). 

Thickness  of  springs,  ".41. 

Height  of  five  pairs  under  initial  load,  6".52. 


Applied 
loads. 

Total  com- 
proMion. 

SncceMive 

oomprea- 

ttion. 

Permanent 
set. 

Remarks. 

■ 

Pound*. 

500 

1.000 

2,000 

3,000 

/,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12  000 

13,000 

14.000 

16.000 

16,000 

17,'iDO 

18,000 

10.000 

20.000 

21,000 

22.000 

23,000 

24.000 

25,000  1 

5,000 

26,000 

27.000 

28.000 

29.000 

30.000 

31,000 

32,000 

33,000 

34,000 

35,000 

86,000 

37,000 

38:  000 

39,000 

40,000 

41,000 

42,000 

43.000 

44,000 

45,000 

46.000 

47,000 

48,000 

49,000 

60,000 

Load( 

500 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 

Jnehet. 

0. 

.0375 

.0028 

.1456 

.1060 

.2477 

.30(U 

.8631 

.4060 

.4598 

.5137 

.5677 

.6830 

.6780 

.7342 

.7921 

.8603 

.9073 

.9610 

1.0208 

1.0793 

1. 1375 

1.1981 

1.2603 

1.3253 

>       1.8903 

Ineh, 

0. 

.0375 
.0553 
.0528 
.0604 
.0517 
.0527 
.0527 
.0520 
.0538 
.0539 
.0640 
.05.58 
.0550 
.0562 
.0579 
.0682 
.0470 
.0537 
.0508 
.0585 
.0582 
.0606 
.0622 
.0650 
.0650 

Tneh, 
0. 

Initial  load. 

• 

• 

• 
• 

Rested  onder  this  load  14  hours. 

.0070 

.0129 

.0182 

•  ••••■••«s4tt 

•••"••• \-"'- 

.0233 

.0355 

1.4463 
1.5071 
1.5693 
1.6287 
1.6859 
1. 7333 
1.7731 
1.8148 
1.8496 
1.8805 
1.9059 
1.9340 
1.9447 
1.9614 
1.9771 
1.9934 
2.0069 
2.0194 
2.0290 
2.034» 
2.0458 
2.0639 
2.0686 
2.0641 
2.0711 

4  with  50,00 

.0560 
.0608 
.0622 
.0594 
.0572 
.0474 
.0398 
.0417 
.0348 
.0309 
.0254 
.0281 
.0107 
.0167 
.0167 
.0163 
.0136 
.0125 
.0096 
.0079 
.0089 
.0081 
.0047 
.0055 
.0070 

0  pounds  ten 

.0412 

.0930 

.1407 

.i977 
I  times. 
.2863 

.8183 
.3713 
.4250 
.4776 
.6296 
.5837 
.6380 
.6916 
.7456 

.0880 
.0530 
.0637 
.0626 
.0620 
.0541 
.0543 

.0536 
.0539 

. 

<.^ 
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So.  5281— Continued. 


Applied 

Total  com- 
preMlon. 

SnoceiwiTO 

ooiDpm* 

■ioo. 

FermanoDt 
set. 

Ranarka. 

Pounds. 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16.000 
17.000 
18.000 
19.000 
20,000 
21.000 
22.000 
23.000 
24.000 
25.000 
26,000 
27.000 
28.000 
29.000 
30.000 
29,000 
28,000 
27,000 
26.000 
25,000 
24,000 
23,000 
22.000 
21.000 
20,000 
19,000 
18,000 
17,000 
16,000 
15,000 
14,000 
13,000 
12,000 
11.000 
10,000 
9,000 
8,000 
7,000 
6.000 
5,000 
4,000 
3,000 
2,000 
1,000 
600 

Inehss. 

.8010 

.8560 

.9117 

.9670 

1.0211 

1.0790 

1.1358 

1. 1910 

1.2493 

1.3050 

1.3620 

1.4200 

1.4770 

1.5820 

1.5870 

1.6380 

L6858 

L7290 

1.7700 

1.8092 

1.8415 

1.8060 

L7880 

1.7570 

1.7220 

1.6851 

1.6460 

1.6090 

1.5582 

1. 5111 

L4633 

L4127 

1.8612 

1.3099 

1.2568 

1.2030 

1.1490 

-1.0015 

L0362 

.9780 

.9195 

.8572 

.7957 

.7330 

.6677 

.6045 

.5393 

.4620 

.4025 

.8314 

Jneh. 
.0595 
.0650 
.0557 
.0553 
.0541 
.0579 
.0668 
.0552 
.0583 
.0557 
.0570 
.0580 
.0570 
.0550 
.0560 
.0510 
.0478 
.0432 
.0410 
.0392 
.0323 
.0855 
.0180 
.0310 
.0350 
.0360 
.0391 
.0430 
.0448 
.0471 
.0478 
.0506 
.0515 
.0613 
.0531 
.0538 
.0640 
.0675 
.0653 
.0682 
.0585 
.0623 
.0615 
.0627 
.0653 
.0682 
.0652 
.0773 
.0505 
.0711 

Inch, 

• 

• 

•  ■■*«••«  »^ • • 

Rested  uader  this  load  tUbrty  miantw. 

« 

.2870 

Test  disoontiuued. 
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No.  5282. 

Retest  of  four  pairs  of  Belleville  8i)riii^s.     • 

Tlie  original  test  of  these  spriiigH  is  published  in  Report  of  Tests,  1890. 
Original  dimensions:   Exterior  dianietei',  8".60;    interior  diameter, 
2".37;  conicity, ''.23  each;  thickness  of  springs,  ".42. 
Original  height  of  four  pairs  under  initial  load,  r>".27. 
Present  height  of  four  pairs  under  initial  load,  5".15. 


Applied 
loads. 

Total  com* 
pression. 

SacoessiTe 

oompres- 

sion. 

Ponuanent 
sot. 

Kemnrks. 

Pounds. 

500 

1,000 

2.000 

3,000 

4,000 

5.(K)0 

6,0<K) 

7.000 

8,000  . 

0.  000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

23.000 

24,000 

25,000 

26,000 

27.000 

28.000 

20.000 

30.000 

29.000 

28.000 

27,000 

26,000    , 

25,000    ' 

24.000 

23,000 

22, 000 

21.000 

20,000 

19.000 

18.000 

17,000 

16,000 

15,000 

14,000 

13,000 

12,000 

11.000 

10.000 

9,000 

8,000 

7,000 

6,000 

5.000 

4,  (KM) 

3,000 

2,000 

1.000 

50,000 

KeMt4Hl  I 

500 
1,000 
2,000 
4,000 

Inthes. 

0. 

.0341 

.0747 

.1160 

.1545 

.1943 

.  23:{8 

.2727 

.8135 

.3522 

.3927 

.4324 

.4727 

.5132 

.5544 

.5962 

.6373 

.6795 

.7226 

.7663 

.8106 

.8553 

.9012 

.9472 

.99U 

1.0427 

1.0919 

1.1419 

1.1921 

1. 2478 

1.2960 

1.2609 

1.2250 

1.1886 

1. 1496 

1. 1086 

1.0686 

1. 0261 

.9866 

.9458 

.9035 

.8626 

.8214 

.7793 

.7371 

.6956 

*       .6528 

.6106 

.5681 

.5244 

.4811 

.4364 

.3919 

.:i467 

.3010 

.  2536 

.2077 

.1593 

.1099 

.0592 

Inch. 

0. 
.0341 
.0406 
.0413 
.0385 
.0398 
.  0393 
.0389   . 
.0408 
.0387 
.0405 
.0397 
.0403 
.0405 
.0412 
.0408 
.0421 
.0422 
.0431 
.0437 
.0443 
.0447 
.0459 
.0460 
.0472 
.0483 
.0492 
.0500 
.0502 
.0657 
.0482 
.0351 
.0350 
.0364 
.0390 
.0410 
.0400 
.0425 
.  0395 
.0408 
.0423 
.0409 
.  0412 
.0421 
.0422 
.0415 
.0428 
.0422 
.0425 
.0437 
.0433 
.0447 
.0445 
.0452 
.0457 
.0174 
.0459 
.0484 
.0494 
.0507 

Inch. 
0. 

Initial  load. 

4 
* 

Springs  closed  down. 
)  load  in  tbe  mMuitime  falling  to  38, 000  pounds. 

.0298 

mdor  50,000  ] 

poDDds  load 

14  hours,  th< 
.0479 

.0747 
.1155 
.1963 

.0268 
.0408 
.0808 
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No.  5382— Continued. 


Applied 
loads. 

Total  ooin- 
presftion. 

SttccMsiTe 

oompcea- 

tioD. 

PermanenI 

■ot 

.,    --■■■■.      

Rmnarks. 

Poundt. 

®'!^ 
8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

30.000 

28,000 

26,000 

24,000 

22,000 

20,000 

18,000 

16,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

l.UOO 

Inehet. 

.2745 

.3564 

.4373 

.5194 

.6002 

.6837 

.7609 

.8566 

.9478 

1.0402 

1.1341 

1.2326 

1,3307 

1.2606 

1.1821 

1.0999 

1.0159 

.9049 

.8522 

.7691 

.6836 

.5966 

.5101 

.4192 

.3276 

.2337 

.i:»7 

.0770 

Inch. 
.0782 
.0619 
.0809 
.0821 
.0808 
.0835 

Inch, 

• 

.0862 
.0866 
.0913 
.0924 
.0030 
.0985 
.0081 
.0701 
.0785 
.0822 
.0840 

.0810 
.0827 
.0831 
.08r>5 
.0^70 
.0865 
.0909 
.0916 
.0939 
.1000 
.0667 

« 

.0289 

Test  discontiaued. 
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BELLEVILLE   SPRINGS. 


TEST  OF  PAIR  OF  BELLEVILLE  SPRIHGS  MADE  FBOM  SAME  STEEL 

AS  TEST  HO.  46M. 

SPRINGS    MANUFACTURED    AT    WATERTOWN   ARSENAL    FOR    SINCd 

SIEGE  CARRIAGE. 

[Sjurlngs  were  tempered  in  oU.] 

Ko.  4695. 


i 


Applied 
loadH. 

Compret- 
•ion. 

SaooeMive 

oompTOs- 

•ion. 

Pennaicent 
«et. 

Kemarks. 

Poundt. 
200 
400 
600 
800 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1.000 

Inch. 

0. 

.0054 
.0087 
.0104 
.0130 
.0244 
.0352 
.0462 
.0570 
.0687 
.0822 
.0664 
.0177 
.0295 
.0897 
.0506 
.0616 
.0729 
.0645 
.0758 
.0645 
.0531 
.0417 
.0306 
.0194 

Inch, 
0. 

.0064 

.0068 

.0017 

.0026 

.0114 

.0108 

.0110 

.0108 

.0117 

.0185 

.0142 

-.0787 

+.0118 

.0102 

.0109 

.0110 

.0113 

.0U6 

—.0087 

— .  0113 

—.0114 

-.0114 

-.0111 

—.0112 

IneK 
0. 

Initial  load. 

.0004 
.0008 
.0015 
.0023 
.0022 
.0034 
.0042 
.0057 

Test  diaoontfained. 

1 

Scale  started  off  near  the  holes  m  the  springs. 
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PLATE  BEPBESEHTnrO  METAL  V8ED  IE  BELLEVILLE  SPEIHOS. 

No.  4694.      ' 


3S 


tf 


\. 


yi 


S8 


MX 


«• 


y 


^ 


Sectional  area.  .379  square  inch. 

Elastic  limit,  16,870  pounds  =  44,510  x>ounds  per  square  Incli. 

Tensile  strength,  32,840  pounds  =  86,660  poiyids  per  square  inch. 

Elongation  in  8  inches,  .''53=6.6  per  cent. 

Elongation  of  inch  sections,  ".03,  ".04,  ".05  ".12,  ".16,  ".04,  ".06,  ".03. 

Area  at  fracture,  1".43  x  ".237=:.339  square  inch. 

Contraction  of  area,  10.6  jjer  cent. 

Appearance  of  fracture,  granular^  radiating  from  one  comer. 
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INITIAL   STRAINS. 


No.  5245. 


iviarks,  btr 
Measurements  of  diameters. 


Bing. 

Diameters. 

Compre«- 

Biou  stress 

per  square 

inch. 

A 

B 

c 

Mean. 

No  10  in  slice        

Jnelies. 

n 

Inehet. 
15.0612 
15. 0621 

Inche*. 
15.0495 
15.0505 

15.05535 
15.05630 

PoundM. 

No  10  ili^tAi*bMl       ...•....••••..•.. 

Uitfer^nces 

+.0009 

10. 4762 
10. 4777 

+.0010 

+.00095 

1.890 

No  0  in  alicf* 

Hi.  48:J7 
16.4847 

16.4958 
16.4965 

16. 48523 
16.48630 

No  fl  clfilui*li(^tl                ......... 

Difl'ereiicea 

-f.OOlO 

17. 9004 
17. 9001 

4-.  0015 

17.9069 
17. 9087 

+.0007 

+.00107 

1.957 

No  8  in  tilU'fi        . --• 

ir.9223 
17. 92.31 

17.90987 
17. 91063 

No  8  (li*la.i!)i(^d    «.      ............... 

13i  fi'Hi*0noes 

—.0003 

19. 2962 
19. 2973 

+  0018 

19.  3149 
19. 3165 

+.0008 

+  .00076 

1,273 

No.  7.  iu  slice J 

No.  7  detjiohed 

19.3081 
19.3080 

19. 30640 
19. 30727 

Difierences 

+  .0011 

20.  7180 
20. 71«0 

-f.0016 

20T73OI 
20. 7355 

.0001 

20^7405 
20. 7415 

+.00087 

20.  73153 
20. 73166 

1.352 

No  6  in  Alice    -. 

"" 

No.  tt.  (letiitiLed 

Ditferencos 

0. 

-.0006 

22. 1265 
22. 1208 

+.0010 

+  .00013 

188 

No  5  in  Alice I................ 

22. 1228 
22. 1232 

22. 1320 
22. 1827 

22. 12710 
22. 12757 

No.  5  det at'hed 

Dlflereuoe8 ,. 

-i-.0004 

+.0003 

23.  5757 
23. 5706 

+.0007 

.00047 

638 

No. 4. in  Hlice 

23. 5787 
23.5820 

23.5772 
23. 5793 

No. 4  detiiclittd 

Diflerencea 

* 

+.0009 

25.  0001 
25.0006 

+.0033 

+.0021 

1, 5.12 

24. 9873 
24. 98X3 

'  No.  3  in  alico 

24.9811 
24.9809 

24.98850 
24.98993 

',  No.  3.  detached 

Diflerence« 

-t-.ooio 

+.  0005 

26. 40:{7 
26. 4049 

—.0002 

+.00043 

516 

No.  2.  in  Mlice 

20. 3900 
26. 3939 

26.  4240 
26. 4280 

26. 40790 
26.40893 

No. 2, detached 

Ditterences 

-.0021 

+.  0012 

27.8233 
27.8169 

+.0040 

+.00103 

1,170 

No.  1 . in  slice 

27. 8290 
27.8404 

27.8242 
27. 8238 

27.82550 
27. 82703 

No.  1. det/Aff'rhed ..^. 

+.0114 

—.0064 

-.0004 

{  . 00153 

1,651 

*  These  diameters  were  disturbed  bj  the  lathe  tool  when  catting  out  the  rings. 


i7ccc^&f  -/hr^^rif^,  Sffre^c^i,  eirCeL 
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No.  5364. 


Marks,  ^^^-^ 
Measurements  of  diameters. 


Bing. 

Diameters. 

Stress  per  sqnare 
inch. 

A 

B 

C 

* 

Mean. 

Tension. 

Compres- 
sion. 

No.  6^  In  aUoo 

Inches, 
10.0224 
10.0222 

Inches. 
10. 0307 
10.0311 

Inches. 
10.0280 
10.0277 

Inrhts. 
10.02703 
10. 02700 

Pounds. 

Pouf^. 

No.  6.  detached 

DiflSBTQiBOOII  . . .  r 

1 

—.0002 

+.0004 

—.0003 

-.0003 

90 

Nro.5,iiiiUoe 

U.6750 
11.07&5 

11. 6740 
11. 6743 

11.6710 
11. 6717 

11. 67333 
11.  6738:J 

NOb  &.  i)f»tocih«d 

Diflerenc4^8 

+.0005 

+.0003 

+.0007 

+.00050 

1,2B0 

'Vn.  i,  in  allnA 

18.3274 
13.3277 

13.3247 
13.3242 

13.8227 
13.3221 

13. 32493 
13. 32467 

Na4t  detached...  J 

T^iiTerenoM  t-^-, 

4-.  0003 

-.0005 

-.0006 

—.00026 

590 

No,  3.  In  rfHo« 

14. 9^39 
14.9920 

14.9295 
14.9291 

14.9535 
14.9520 

14.94563 
14.94437 

! 1 

No.  3.  detached 

Differencea 

-.0019 

-.0004 

-.0016 

-.00126 

2,530 

No.  2.  in  slice 

16. 5029 
16.5009 

16.5948 
16.5934 

16.5979 
16.5901 

16.50520 
16.59347 

, 

No.  2.  detached. 

1 

DifTeropce*  -  -. 

1 

-.0020 

—.0014 

-.0018 

—.00178 

3,130 

No.  1.  in  slioe 

18.2622 
18.2648 

18.2460 
18.2406 

18.2500 
18.2583 

18.25240 
18.25287 

: 1 

No.  1.  detached 

Differences 

+.0026 

-.0045 

+.0038 

+.00047 

770 

i 
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INITIAL  STRAINS  IN  DISCS 


TAKEN  FROM 


A  3MNCH  COLD-ROLLED  IRON  BAR. 
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-  INITIAL   STRAINS.  273 

Fifteen  disks  were  cut  from  a  cold-rolled  iron  bar,  and  from  the  rim 
of  each  disk  a  ring  J-incJi  thickness  was  taken. 

The  internal  strainH  in  these  rings  were  -determined  with  the  metal 
in  the  condition  it  existed  in  the  bar,  also  after  the  cylindrical  surface 
of  two  of  the  disks  had  been  peined  with  a  hand  hammer,  and  after 
others  had  been  annealed  at  temperatures  ranging  from  368  to  1,408 
degrees  Fahr. 

Certain  rings  were  turned  out  from  the  interior,  reducing  the  thick- 
ness of  metal  to  ".17,  the  changes  in  diameters  being  observed  both 
when  the  ring  was  first  detached  from  the  disk  and  after  the  subsequent 
reduQtion. 

The  stresses  corresponding  to  the  strains  released  were  computed, 
assuming  for  the  puriK)se  a  modulus  of  elasticity  of  27,000,000  pounds 
per  square  inch. 

Some  rings  were  cut  apart  radially,  the  expansion  of  chord  measure- 
ment across  the  cut  showing  additional  strains  were  released. 

In  disks  A,  B,  and  0,  taken  from  the  bar  in  its  ordinary  cold-roll6d 
condition,  the  compression  stresses  ranged  from  12,030  pounds  per 
square  inch,  to  15,300  pounds  per  square  inch,  and  the  strains  were  well 
distributed  over  the  thickness  of  metal  in  the  rings,  as  shown  by  their 
behavior  when  reduced  in  thickness. 

The  metal  was  evidently  capable  of  retaining,  at  least  for  the  time 
being,  more  intense  strains,  wliich  in  peined  disk  D,  when  reduced  to 
".17  thickness,  amounted  to  23,670  pounds  per  square  inch. 

In  the  rings  from  both  D  and  E  the  strains  appear  to  have  been 
sensibly  greater  near  the  peined  surface  than  at  a  depth  of  i  inch. 

The  effect  of  annealing  at  the  higher  temperatures  employed  was 
very  marked. 

After  having  been  heated  to  1,408  degrees  Fahr.  the  stresses  in" 
ring  G  were  reduced  to  094  i)ounds  per  square  inch,  and  those  rings 
exposed  to  lower  temperatures  down  to  852  degrees  Fahr.  appear  to 
have  had  their  internal  strains  diminished.  Below  852  degrees  Fahr, 
there  was  irregular  behavior. 

H.  Ex.  161 18 
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INITIAL   STRAINS. 


SKETCH  OF  EIKOS  TAKEH  FROM  DISKS. 


8 


4^-fe 


3^A 


Disk  A. 


Bing. 

Diameters. 

Corre- 
B]ionding 
compress- 
ion stress 
per  square 

incn. 

1 

2 

3 

Mean. 

Tn  digV        

Inches. 
3.5216 
3.5236 

Ifu^es. 
3.5286 
3.5296 

Inehet. 
3.5220 
3.5238 

Ineheg. 
3. 52406 
3. 52573 

Pounds. 

Det  Ached.  ....•••••.••••••••-•-••• 

Differencofi  *............ 

-h.0020 

+.0012 

+.0018 

-u  nniriT 

12.790 

Tnmod   ont  on   inside   to  ".17 
IhiclcofifiH ....................... 

3.5233 

3.5297 

3.5239 

3.52563 

Totnl  differences 

+.0017 

+.0011 

+.0019 

+.00157 

12.030 

Chord  1 — 2  expaiided  ".0052  when  ring  was  cut  apart  radially. 

Disk  B. 


In  disk 

3.5355 
8.5377 

3.5829 
3. 5357 

3.5333 
3.5340 

3.53390 
3.53580 

DntAAhed \.. 

THfferenees .. ............ 

+.0022 

+.0028 

+.0007 

+.00190 

14,520 

Tamed  ont  on  inside  to   ".17 
t.)iir.1cneMi     ..................... 

3.5376 

3.5363 

3.5330 

3.53563 

Total  differences 

+.0021 

+.0034 

—.0003 

+.00173 

13,220 

Disk  C. 


T^fbrA  TiAlninir   .................. 

8.5365 
3.5363 

3. 5270 
8.5283 

3. 5263 
3. 5265 

8.52990 
3.53003 

A flAr  TMiininff .................... 

Differenoes ................. 

—.0002 

+.0004 

+.0002 

+.00013 

Detached 

3.5355 

3.5297 

3.5290 

3. 53170 

Differences 

Tnmed   out   on  inside  to   ".17 

IJiinVnftim  ...................... 

+.0002 

+.0014 

+.0034 

+.00167 

12.770 

3.5370 

3.5296 

3.5205 

3.53203 

Tot^  differences  rrx, 

+.0017 

+.0013 

+.0030 

+.00200 

15,300 

INITIAL   STRAINS. 


Disk  D. 
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King. 

Diameters. 

Corre< 

Bponding 

oompress- 

ion  stress 

persqnare 

inoh. 

1 

2 

8 

Mean. 

Before  peining 

Inches. . 
3. 5:)81 
3.5376 

Inches. 
3.5358 
3.5350 

Inches. 
3.536» 
3.5340 

Inches. 
3.53600 
3. 53573 

Pounds. 

After  p«inine 

Differenoes 

-.0005 

—.0002 

-.0019 

.00087 

• 

Detached 

1        -   -'  - 

3.5432 

3.5378 

3.5340    1      3.53833 

^  Differences 

+.0050 

+.0022 

.0000    1     +.00200 

19,850 

Turned   onl  on  inside   to  ".17 
thickness --  -,r   --,.--r,.---r.--. 

3.5506 

3.5387 

3.5272 

3.53883 

Total  differences 

+.  0130 

+.0031 

-.0008 

+  .00310 

23,670 

Disk  E. 


JSefore  peininer 

3.5284 
3.5282 

3.5300 
3.5303 

3.5287 
3.5280 

3.53123 
3. 53103 

♦""^r          f»w»»»«.^  ................... 

After  neinine 

Differenoes 7. 

-.0002 

—.0003 

—.0001 

I  , 

—.00020 

Detached 

.1.5304 

3.5381 

3.5301 

3.  53286 

Dlffer«*rnces  - .-, 

+.0022 

+.0018 

+.0016 

+.00183 

13,990 

Tamed  out  on   inside   to   ".17 
tiiickness 

3.5311 

3.5390 

8.5300 

3.53336 

Total  differences 

+.0020 

+.0027 

+.0014 

+.  00233 

17,820 

Disk  F. 

Heated  to  an  estimated  temperature  of  1,208°  Fahr.  and  cooled  in 
air,  which  caused  a  decrease  of  '^0003  in  the  mean  diameter. 


In  disk 

N 

3.5363 
3.5362 

8.5255 
3.5262 

3.5284 
3.5204 

3.53007 
3.531)60 

Detached .- - 

Differences.. 

-.0001 

+.0007 

+.0010 

+.00053 

4,050 

Chord  1 — 2  expanded  ".0103  when  ring  was  cut  apart  radially.  - 

Disk  G. 

Heated  to  an  estimated  temperature  of  1,408<=)  Fahr.  and  cooled  in 
air,  whieh  caused  a  decrease  of  ".0001  in  the  mean  diameter. 


In  disk 

3.5310 
3.5313 

3.5355 
3.5355 

3.5260 
4.5261 

3.53083 
3.53096 

Detached 

Differences 

+.0003 

.0000 

+.0001 

+.00013 

994 

Chord  1 — 2  expanded  ".0013  when  ring  was  cut  apart  radially. 
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INITIAL    STRAINS. 


Disk  H. 


Heated  to  an  estimated  temperature  of  628^  Fahr.  and  cooled  in  air, 
•which  caused  a  decrease  of  ".00013  in  mean  diameter. 


Eing. 

• 

Diaiuetors. 

Corres- 
ponding 
Goniprcs- 
siou  stress 
per  sq  iiaro 
inch. 

1 

2 

3 

Mean. 

In  disk 

Inches. 
3.4883 
4. 4895 

Inches. 
3.4705 
3.4726 

Incfiea. 
3. 4875 
3. 4889 

Inehea. 
3.48210 
3.48367 

Pounds. 

netached 

I>iffGreno0a 

- 

+.0012 

+.0021 

+.0014 

+.00157 

12, 170 

Chord  1 — 2  expanded  ".0140  when  ring  was  cut  apart  radially. 

Disk  L 

Heated  to  an  estimated  temperature  of  516°  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".0001  in  mean  diameter. 


Id  disk 

3.4854 
3.4860 

3.4890 
3.4904 

8.4934 
3.4944 

3.48927 
3. 49027 

Detiiched 

nifferencos 

+.0006 

+.0014 

+.D010 

+.00100 

7,740 

Chord  1 — 2  expanded  ".0124  when  ring  was  cut  apart  radially. 

Disk  J. 

Heated  to  an  estimated  temperature  of  540^  Fahr.  and  cooled  in  air, 
which  caused  an  iucrease  of  ".00014  in  mean  diameter. 


Heated  to  an  estimated  temperature  of  368^  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ",00003  in  mean  diameter. 


In  disk 

3.4890 
3.4904 

3.4749 
3.4769 

8. 4814 
3.4829 

8. 48177 
3.48340 

Detached 

Diflerunces 

+.  0014 

+.0020 

+.0015 

+  .00163 

12,640 

Chord  1 — 2  expanded  ", 

.0116  wh< 
DiSJ 

3n  ring  i;\ 

ras  cut  a 

part  rad 

tally. 

1 

• 

In  disk 

3.4929 
3.4945 

3. 4874 
3.4896 

8.4880 
3.4881 

8. 48943 
3.  49073 

Detached 

Differen  oes -. 

+.0016 

+.0022 

+.0001 

+.  00130 

10,060 

Chore!  1 — 2  expanded  ",0070  wbeu  ring  wOrS  cut  apart  radially. 
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Disk  L. 

Heated  to  an  estimated  temperature  of  660<^  Fahr.  and  cooled  in  air^  - 
which  caused  a  decrease  of  '^(K)01  in  mean  diameter. 


King. 

Diameten. 

Corro- 

apondiDg 

ooinpres- 

slou  fttrtws 

per  square 

1 

2 

3 

Hean. 

Id  dink -^ 

Detached 

Inekst. 

3.4860 
4.4866 

Inehe*. 
3.4877 
3.4906 

Inehet. 
8.4819 
8.4834 

Ineket. 
8.48520 
3.48683 

Pounds. 

DiflfeTencM..... '....•••..... 

-I-.0006 

+.0028 

•f.0015 

+.00163 

12,630 

Chord  1 — 2  expanded  ''.0139  when  ring  was  cut  apart  radially. 

Disk  M. 

Heated  to  an  estimated  temperature  of  852^  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ''.00034  in  mean  diameter. 


In  disk 

3.4915 
3.4941 

8.4862 
3.4856 

8.4800 
8.4800 

3.48657 
3.4H053 

T)6tac)ie<l 4................... 

Differencea... 

+.0026 

+%0003 

.0000 

+.00096 

7,440 

Chord  1 — 2  expanded  ' 

'.0104  w 

• 

DiS] 

hen  rin| 

;  was  cul 

b  apail  radially. 

Heated  to  an  estimated  temperature  of  876o  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".00026  in  mean  diameter. 


Indiflk 

8.4847 
3.4859 

8.4810 
3.4814 

8.4810 
3.4829 

3.48223 
3.48340 

Detached 

PiflTflrfliKTM 

+.0012 

+.0004 

+.0019 

+.00117 

9,070 

Chord  1 — 2  expanded  ".0082  when  ring  was  cut  apart  radially. 

» 

Disk  O. 

Heated  to  an  estimated  temperature  of  1^156^  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".0001  in  mean  diameter. 


In  disk 

8.4875 
8.4889 

3.4879 
3.4889 

3.4725 
3.4730 

3.48263 
3.48360 

DetachtMl 

Diffemicea. 

+.0014 

+.0010 

+.0005 

+.00097 

7,620 

Chord  1 — 2  expanded  ".0101  when  ring  was  cut  apart  radially. 
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No.  4384. 

Mark,  • 

Diameter,  ''.510. 

Secfional  area,  .204  square  inch. 

Gauged  length,  2". 


} 


Applied  loads. 

Elongation 
per  inch. 

Soccessive 

elongation 

per Inch. 

Permanent 
set. 

Sttocessire 

Remarks. 

Total. 

Per  square 
inch. 

'  permanent 
set. 

Poundt. 

204 

1,020 

2,040 

3,060 

4,080 

5, 100 

6,120 

6,304 

6,508 

6,712 

6,916 

7,140 

7.344 

7,648 

7,752 

7.956 

8,160 

8,364 

8,568 

8,772 

8,976 

9,180 

0.384 

9,588 

9.792 

9,996 

10,200 

10,404 

16.608 

10,812 

11,016 

11,220 

11, 424 

11, 626 

11.832 

12,036 

12,240 

14,060 

Poundt. 
l.OOO 
5,000 
«     10,000 
15,000 
20.000 
25,000 
30.000 
31,000 
32,000 
3.3,000 
34,000 
35.000 
36.000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51.000 
52.000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
68,920 

Inch. 
0. 
.000100 
.000350 
.000650 
.000800 
.001000 
.001300 
.001350 
.001450 
.001500 
.001750 
.002300 
.003300 
.004000 
.004600 
.005600 
.006050 
.006450 
.006760 
.007600 
.0081150 
.009100 
.000600 
.010400 
.011000 
.011600 
.012100 
.012560 
.013160 
.014000 
.014750 
.015400 
.  016100 
.017060 
.017600 
. 018500 
.010500 

Inch. 
0. 

.000100 
.000250 
.000200 
.000250 
.000200 
.000300 
.000050 
.000100 
.000050 
.000250 
.000650 
.001000 
.000700 
.000600 
.000900 
.000550 
.000400 
.000300 
.000850 
.000750 
.000750 
.000600 
.000800 
.000600 
.000500 
.000600 
.000450 
.000600 
.000850 
.000750 
.000650 
.    .000700 
.000960 
.000550 
.000900 
.001000 

Inch. 
0. 
0. 

Jneh. 
Q. 

Initial  load. 
Elastic  Umit. 

• 

Tensile  strength. 

0. 

.000150 

.000150 

.001100 

-.000950 

.004500 

.003400 

.010000 

.005500 

« 

Gmieral  summary. 

m 

Tensile  strength  per  sqoare  inch  of  original  section ponnds..    68,020 

Elastic  limit  per  sqnare  inch  of  originu  sectl<m do 33, 000 

Elongation  per  inch  aiter  ruptnre inch . .      .  0200 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001500 

Seduction  in  diameter  at  point  of  rupture do 010 

Reduction  in  area  after  rupture,  per  cent  of  original  section 3.9 

Poeition  of  rt^ybure '. at  the  neck 

Character  of  broken  surfkce granular,  surface  thickly  studded  with  small  cavities  ".Ol+diameter 

Elongation  of  inch  seotiona '\02,  ".02* 
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No.  912. 

Mark^  • 

Length,  6". 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  ^". 


Applied  loads. 

Comprea- 

aion  per 

inon. 

Successive 

oompreai- 

aioii  per 

inch. 

Permanent 
set. 

Snoceaalye 

permanent 

aet. 

Bemarka. 

Total. 

Peraouare 
inon. 

Pounds. 

500 

2,500 

5,000 

7,600 

10,000 

12,500 

15,000 

15,500 

16,000 

16,500 

17,900 

17,500 
18,000 
18.500 
19,000 
19,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
45,080 

Pounds, 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
32,000 
33,000 
34«00O 

35,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 
90,160 

Inch. 
0. 

.000050 
.000125 
.000250 
.000450 
.000675 
.000925 
.001000 
.001050 
.001125 
.001200 

.001326 
.001550 
.001925 
.008875 
.004625 
.005000 
.005475 
.005800 
.006300 
.006775 
.007250 
.007625 
.008125 
.008575 
.009200 
.000625 
.010525 
.011625 
.012700 
.013600 
.014875 

0. 

.000050 
.000065 
.000125 
.000200 
.000225  ' 
.000250 
.000075 
.000050 
.    .000075 
.000075 

.000125 
.000225 
.000375 
.001950 
.000750 
.000375 
.000475 
.000325 
.000500 
.000475 
.000475 
.000375 
.000500 
.000450 
.000625 
.000425 
.000900 
.001100 
.001075 
.000900 
.001275 

Inch. 
0. 

Inch. 
0. 

Initialload. 

• 

.000075 

.000075 

.000100 

.000025 

Elastic  limit,  approx- 

.0000250 

.000150 

lidate. 

• 

Ultimate  atrength. 

.003575 

.003325 

.005550 

.  001975 

.  007075 

.002126 

.012425 

.004750 

m 

Failed  by  triple  flexnre. 
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Ko.4385. 

Marks,  •• 

Diameter,  ".616, 

Seetioaal  area,  .208  square  inch. 

Gaaged  lengthy  2''. 


Applied  loada. 

Elongation 
per  mch. 

Snocessive 

elongation 

per  Inch. 

Pennanent 
set. 

Snccesnive 

permanent 

eet. 

Bemarka. 

V 

Total. 

Per  Maare 
inon. 

pQunda. 
206 
1,040 
2,080 
3,120 
4,160 
5,200 
6,240 
6,448 
6,666 
6,864 
7,072 
7,280 
7,488 
7,606 
7,004 
8,112 
8,320 
8.528 
8.736 
8,044 
0,162 
1L360 
0,568 
9,776 
0,964 
10,120 

Poundt. 
1.000 
5,000 
10,000 
l.'i.OOO 
20,000 
25.000 
30,000 
31.000 
82,000 

si^ooo 

34,000 
85,000 
36,000 
37,000 
38,000 

8o,ooa 

40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
48,060 

Ineh. 
0. 

.000150 
.000400 
.000550 
.000700 
.000950 
.001250 
.001300 
.001400 
.001460 
.001800 
.002500 
.003050 
.003900 
.004500 
.006000 
.006500 
.006000 
.006400 
.006000 
.007500 
.008060 
.008650 
.000260 
.010000 

Jndi. 
0. 

.000160 
.000250 
.000)60 
.000150 
.000260 
.000300 
.000060 
.000100 
.000050 
.-000350 
.000700 
.000550 
.000850 
.000600 
.000500 
.000500 
.000400 
.000500 
.000500 
.000600 
.000550 
.000500 
.000700 
.000750 

Ineh. 
0. 
0. 

Indi. 
0 

Initial  load. 
ElaatioUmit. 

TenHile  strength. 

0. 
.000100 

.000100 

.001050 

.000050 

.00^850 

.002800 

••••••••»... 

............ 

General  summary. 

Tensile  stragtli  per  square  inch  of  oxisinal  section pounds..    48,650 

Slasttc  limit  per  senare  inch  of  original  section do 33,000 

Elongation  per  inon  after  rupture inch..      .0100 

Elmgation  per  inch  under  strain  at  elastic  limit do 001450 

Keduetion  m  diameter  at  point  of  rupture do 005 

Beduction  in  area  after  ruptnie,  per  cent  of  origi  u  al  seoti  on 1. 9 

Position  of  ruptaze ".75fh>m  the  neck 

Character  of  Drdken  surface.... granular,  surfMse  thickly  studded  with  small  cavities  ".01  +  diameter 
Xlongatiott  of  inch  seeliona  .•••..••...•••• « "^1,  ".01 
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No.  913. 

Marks,  •• 

Length,  5'^ 

Diameter,  ".798. 

Sectional  area,  .50  square  iucli. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

SucceHslTe 

coinpres- 

siuu  per 

iDcb. 

Permanent 
set. 

Successive 

permanent 

■et. 

Bemarks. 

^     Total. 

Per  Botiare 
incu. 

Pounds. 

500 

2,500 

5,000 

7,600 

10,000 

12.500 

15,000 

15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18.500 
19,000 
19,500 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
.34,000 
35,<I00 
47,240 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36.000 

37,000 

88,000 

39,000 

40,000 

42,000 

44,000 

46,000* 

48,000 

50,000 

52,000 

64,000 

66,000* 

58,000 

60,000 

62,000 

64,000 

66,000 

68.000 

70,000 

94,480 

Ineh. 

0. 

.000050 

.000225 

.000375 

.000525 

.000725 

.001050 

.001150 
.001250 
.001450 
.001700 
.002075 
.002600 
.003200 
.003700 
.004276 
.004700 
.005525 
.006500 
.007500 
.008500 
.000525 
.010325 
.011375 
.  012550 
.  013600 
.014875 
.015425 
.017000 
.018375 
.  019575 
.021075 

Jiuh, 

0. 

.000050 

.000175 

.000150 

.000150 

.000200 

.000325 

.000100 
.000100 
.000200 
.000250 
.000375 
.000525 
.000600 
.000500 
.000575 
.000425 
.000825 
.0(10975 
.001000 

Ineh. 
0. 

Inch. 
0. 

• 

Initial  load. 

£lastic  limit,  approxi- 
mate. 

* 

Ultimate  strength. 

■ 

.000050    I      .000050 

.000075    J      .000025 

. ...' 1  ■"":; 

1 

1 

.000850    t       .000775 

1 

1 

1 

003200           .002350 

' 

1 

.001000     ! 
.001025 
.000800    1 
.  OOIO.'jO 
. 001175 
.  001050 

I 

.007500           .004300 

1 

.001275 
.000550 
.  001575 
.001375 
.001200 
.001500 

.012025 

.004525 

*•*          ••••••• 

.017875 

.005850 

1 

1                       1 

Failed  by  triple  flexure. 
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No.  4494. 

Mark^  A. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


ikpplied  loads. 

Elongation 
per  inch. 

SnccesAive 

elongation 

per  mch. 

Permanent 
set. 

Snccessire 

^rmanent 

set. 

Remarks. 

Totfd. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

6,200 

6,400 

6,600 

6,800 

7,000 

7.200 

7, 400 

7,600 

7,800 

8,000 

8.400 

8,800 

9,200 

9,600 

10,000 

10,400 

10.800 

11,200 

11,520 

Pounds. 
1.000 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
OT,600 

Inch. 

0. 

.000100 
.000300 
.000450 
.000600 
.000850 
.001100 
.001950 
.003300 
.010500 
.011400 
.012400 
. 014050 
.015400 
.016800 
.018400 
.020000 
.0250 
.0300. 
.0375 
.0425 
.0475 
.0525 

-.0575 
.0650 

Inch. 

0. 
.000100 
.000200 
.000150 
.000150 
.000250 
.000250 
.000850 
.001350 
.007200 
.000900 
.001000 
.001650 
.001350 
.001400 
.001600 
.001600 
.0050 
.0050 
.0075 
.0050 
.0050 
.0050 
.0050 
.0075 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.000100 

Inch. 
0. 

Initial  load.                    ^ 

• 

Elastic  limit 

• 

Tensile  strength, 

• 

.  OMIOO 

.011200           .011100 

1 

1 

.018600 

.  007400 

::::::::::::::::::::: 

General  Summary. 

Tensile  strength,  per  square  inch  of  original  section pounds..    67,600 

Elastic  limit,  per  sqnare  inch  of  originaTsection .' do 30, 000 

Elongation  per  inch  after  rapture inch . .        .  085 

SHongation  per  inch  nnder  strain  at  elastic  limit do 001 100 

Bednction  in  diametef  at  point  of  rapture do 025 

Bedaciion  in  area  after  rupture,  per  centum  of  original  section 0. 5 

Position  of  rupture t 'MO  from  the  neck 

Character  of  broken  surface. . .  .granular,  spongy  spot  at  the  olrcumfereuce.    Opened  cracks  in  the  sur- 
face of  stem. 
Elongation  of  inch  sections • , ".09  ".08 
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No.  4495. 

Mark^  B. 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonsatvion 
permch. 

Snccessive 

Permanent 
aet. 

Successive 

permanent 

set. 

Eeiuarks. 

Total. 

Per  square 
incli. 

elnnocation 
per  inch. 

Povnds. 

200 

1,000 

2,000 

?,000 

4,000 

5,000 

6,000 

7,000 

8,000 

8.200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9.800 

10,000  ^ 

10,200 

10.400 

10,600 

10,800 

11,000 

ll,200 

11,400 

11,600 

11,800 

12,000 

12,800 

13,600 

14, 310 

Pimndt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 

.  47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56;  000 
57,000 
58,000 
59,000 
60,000 
64,000 
68,000 
71,560 

Inch. 

0. 

.000100 
.0002.50 
.000450 

:. 000650 
.000800 
.000950 
.001150 
.001800 
.001350 
.001400 
.001460 
.001500 
.001550 
.001650 
.001850 
.002050 
.002200 
.002400 
.002550 
.002700 
.003050 
.003400 
.003700 
.003850 
.004100 
.004500 
.004900 
.005350 
.0100 
.0125 

Inch.  ^ 
0. 

.000100 
.000160 
.000200 
.000200 
.000150 
.  000150 
.000200 
.000150 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.000200 
.000200 
.000150 
.000200 
.000150 
.000150 
.000350 
.000350 
.000300 
.000150 
.000250 
.000400 
.000400 
.000450 
.004650 
.0025 

Inch. 

Inch. 
0. 

IniliaJload. 

• 

Elastic  limit. 

' 

0. 

0. 
0. 
0.- 

, 

' 

! 

. 



Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    71.550 

Elast ic  limit  per  so nare  inch  of  original  section do  —    46, 000 

Elon gation  per  incn  after  rupture i  nch . .      .  01 50 

Elongation  per  inoli  under  strain  at  elastic  limit do 001650 

RcMlnction  in  diameter  at  point  of  rupture do 005 

Reduction  in  area  after  rapture,  per  centum  of  original  section 1.8 

Position  of  rapture ,..  "7  from  the  neck 

Character  of  broken  snrfaoe rranular 

Elongation  of  inch  sections "^".01 
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No.  4496, 

Mark,  0. 

Diameter^  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loads. 

Slfmeation 
pormcb. 

SaoeoBiiiTe 

elonntion 

poruich. 

Permanent 
sot. 

Saoceraive 

permanent 

set. 

Bemarka. 

TotaL 

PersquarB 
inch. 

Pounds. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

5,600 

5,800 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8.000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

13,100 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
.    25,000 
28.000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
65«500 

Inch. 

0. 

.000100 
.000350 
.000650 
.000800 
.001100 
.001500 
.001600 
.001900 
.002400 
.002700 

...  003200 
.003900 
.004550 
.005400 
.005900 
.006050 
.007550 
.008550 
.009000 
.010300 
.011400 
.012450 
.013600 
.014450 
.015600 
.016900 
.018100 
.019500 
.0200 
.0250 
.0800 
.0350 
.0400 
.0450 
.0500 

Inch, 
0. 

.000100 
.000250 
.000200 
.080250 
.000300 
.000400 
.000100 
.000800 
.000500 
.000300 
.000500 
.000700 
.000650 
.000850 
.000500 
.000750 
.000900 
.001000 
.000450 
.001300 
.001100 
'  .001050 
.001150 
.000850 

Inch. 

0. 

Jneh. 
0. 

Initial  load. 
Elasticllmit 

m 

Tensile  atreni^th. 

6.' 

* 

1 

.000850 

.000850 

1 

.003150 

.00-2300 

.007050 

.003900 

1 . 

.oiiooo 

.001850 

.  001050 

.••••. .••^•. 

.001400 

.001200 

.001400 

.0005 

.0060 

.0050 

.0060 

.0050 

.0050 

.0050 

-.             -  ^  I  .  .  . 

.    ..      .    1  .     , 

<       .    ..  . 

\ 

I      



" 

Creneral  summary. 

Tensile  strength  per  square  inch  of  oilffinal  section pounds. .    65, 500 

Elastic  limit  per  square  inch  of  originu  section do 20, 000 

Elongation  per  incn  after  rupture inch. .      .  0500 

Elongation  per  incli  under  strain  at  elastic  limit do OOIOOO 

Beduetion  in  diameter  at  point  of  rupture do 015 

Beduction  in  area  after  rupture, per  centum  of  original  section 5.7 

Position  of  rupture ".85  from  the  neck 

ChanM^ter  of  broken  surface gnmular,  20  per  cent  of  surface  dark  colored 

Elangation  of  inch  sections ".04,  ".06* 
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No.  936. 


Mark,  A. 

Length,  5". 

Diameter,  ".798. 

SectioDal  area,  50  squscre  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
incn. 

Successive 
compres- 
sion per 
inon. 

Permanent 
set. 

Successive 

^rmanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 
500 

2,500 
"     5,000 

7.500 
10,000 
12,500 
14,000 
14,500 
15,000 
15,500  ' 
16.000 
16,500 
17.000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
29,540 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28,000 
20.000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
59,080 

Ineh. 
0. 

.000125 
.000250 
.000375 
.000525 
.000700 
.000750 
.001250 
.007200 
.008375 
.000575 
.010500 
.011350 
.012025 
.013025 
.014225 
.015225 
.016125 
.017000 

Ineh. 

0. 

.000125 
.060125 
.000125 
.000150 
.000175 
.000050 
.000500 
.005950 
.001175 
.001200 
.000025 
.OOOSoO 
.000650 
.001000 
.001200 
.001000 
.000900 
.000875 

Ineh. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

• 

Elastic  limit 
Ultimate  strength. 

.000025 
.000050 

.000025 
.000025 

::::::::::::i:::;;:::::;: 

1 

Failed  by  triple  flexnre. 


STEEL   SHELL   CASTINGS. 
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\  No.  937. 

Mark,  B. 

Length,  6''. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 

aionper 

inch. 

Suoceaaive 

compree- 

sion  per 

inon. 

Permanent 
set. 

Suooessive 

permanent 

set. 

Remarks.^ 

Total. 

Per  M  oAre 
incii. 

Pounds, 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35.000 
86,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42.000 
48,000 
.44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56.000 
57,000 
58,000 
59,000 
60,000 
105,800 

Pounds. 

500 

2,600 

5,000 

7,500 

ao,ooo 

12,500 
15.000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19,000 
19,500 
80,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
34,000 
24,500 
25,000 
25,500 
28,000 
26,500 
27,000 
27,500 
28.000 
28,500 
29,000 
29,500 
30,000 
52,900 

* 

Inch. 

0. 

,  .000125 
.000800 
.000425 
.000600 
.000775 
.060925 
.000950 
.001000 
.001060 
.001075 
.001125 
.001176 
.001200 
.001250 
.001275 
.001325 
.  001425 
.001475 
.001550 
.001625 
.001800 
.002050 
.002425 
.003375 
.003925 
.004275 
.004700 
.005050 
.005550 
.006000 
.006450 
.006850 
.007250 
.007700 
\. 008250 
.006575 

Inch.^ 

0- 

.000125 
.000175 
.000125 
.000175 
. 000175 
.000150 
.000025 
.000050 
.000050 
.000025 
.000050 
.000050 
.000025 

Inch. 
0. 

Tneh. 
0. 

Initial  load. 

• 

■s, 

Elastic  limit. 
Ultimate  strengtli. 

-  .         - 

1  

0. 

.000025 

.000025 



! :....:. 

t 

.000050    1      .000025 

.000050 
.000025 

.000050 
.000100 
.000050 
.000075 
.000075 
.000175 
.000250 

.000100          .000050 

.000375    1      .000275 

.000375    ! 
.000950    1 
.000550 
.000350 
.000425 

1 

' 

.002600 

.002225 

.000350 
.000500 
.0004^ 
.000450 
.000400  . 

1         i 

.004575 

.001075 

.000400    < 

.000450 
.000^ 
.000325 

f 

.006625 

.001950 

1 

Failed  by  triple  flexure. 
H.  Ex.  161 19 
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STEEL   SHELL   CASTINGS. 


No.  938. 

Mark,  G. 

Length,  6''. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
incD. 

Permanent 
set. 

Snooesstre 

permanent 

set. 

•  Bemarks. 

ToUi. 

■ 
Per  square 
incn. 

Povndt. 
500 
2,500 
5,000 
7,500 
,     10,000 
•    12,500 
13.000 
13,500 
14.000 
14,500 
15,000 
15,500 
16,000 
16,600 
17,000 
17.500 
18,000 
18,500 
19,000 
19,500 
20,000 
20.500 
21,000 
21,600 
22.000 
22,600 
23.000 
23|500 
24.000 
24.500 
25,000 
36,310 

Poundt. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35.000 
36,000 
37,000 
38,000 
30,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
72,620 

Inch. 
0. 

.000150 
.000325 
.000500 
.000650 
.000875 
.000950 
.001000 
. 001152 
.001250 
.001475 
.002175 
.003225 
.004325 
.005375 
.006200 
.006750 
.007500 
.008500 
.000250 
.010000 
.010675 
. 011325 
. 012125 
.013175 
.013975 
.014575 
.015500 
.016725 
.017500 
.018375 

Inch. 
0. 

.000150 
.000175 
.000175 
.000J50 
.000225 
.000075 
.000050 
.000125 
.000126 
.000225 
.000700 
.001050 
.001100 
.001050 
.000825 
« 000550 
.000750 
.001000 
.000750 
.000750 
.000575 
.000750 
.000800 
.001050 
.000800 
.000600 
.000025 
.001225 
.000775 
.000875 

Ttuh, 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Ultimate  strenii^h. 

.000025 
.000100 

.000025 
.000015 

.000500 

.000400 

.004925 

.004425 

.008500 

.003575 

.012250 

.003750 

.016450 

.004200 

Failed  by  triple  flexure. 


CAST   IRON   AND   PIG  IRON. 


2W 


OAST  IBOT  Aim  PIG  IBOT. 


CAST  IRON. 


No.  of 
tost. 


4360) 

43615 

4886 

4386 

4387 

4374 

4341 

4342 

4372) 

4973  5 


Deeoriptioii  and  marka. 


Bemeltod  12"  Dyerprq}ectfles.| 

12M  SliHaBLi iFroni  Watertown .Arse- 

8"RS (    nal  Foundry. 

12MS1iU, 


Fractured  pintle  plate  of  12"  carriage. 
do 


Diameter. 


Broken  part  of  Eaaton  and  Anderson  carriage. 


s 


Inches. 
1.129 
1.120 
1.129 
3.129 
1.129 
1.120 
1.129 
1.129 
1.129 
1.129 


Sectional 
area. 


Sq.  inch. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

.      LOO 


Ttaisile 
strength 

per 

square 

inch. 


F<nmd$. 
21,750 
20  600 
26,980 
12,370 
26,100 
25,570 
10, 740 
14,800 
25,870 
26,340 


MUIRKIKK  PIG  IRON. 


First  ^Ig  . . 
Secona  pig. 
Third  pitf.. 
Fourth  pig 


1.129 

1.00 

29.200 

1.129 

1.00 

24,7«0 

1.139 

1.00 

30,020 

1.129 

LOO 

28.780 

r 
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CAST   IRON   AND  PIG   IRQN. 


CAST  mOH  FSOM  12-IHCH  SHOT,  CAST  AT  WATEBYUET  ABSEHAL. 

No.  4350. 

Diameter,  ^^564. 

Sectional  area,  .25  Bqaare  inch. 

Gaaged  length,  6". 


Applied  loads. 

Elonfsation 
per  inch. 

Saccessive 

elongation 

perlnoh. 

Permanent 
set. 

Sacoeasive 

permanent 

set. 

Hemarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
500 
760 
1,000 
1,250 
1,600 
1,750 
2,000 
2,250 
2,600 
2,750 
3,000 
8,250 
3,600 
3,750 
4,000 
4,250 
4,600 
4,750 
5.000 
6,250 
5,500 
6,750 
6,000 
6.250 
6,500 
6,750 
7,000 
7,250 
7,500 
7,760 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,00(f 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

37.000 

28.000 

29,000 

30,000 

31,040 

Inch. 
0. 

.000033 
.000117 
.000167 
.000200 
.000267 
.000333 
.000433 
.000500 
.000600 
.000050 
.000717 
.000800 
.000888 
.000967 
.001067 
.001167 
.001300 
.001400 
.001500 
.001567 
.001733 
.001867 
.002033 
.002200 
.002433 
.002600 
.002867 
.003150 
.003683 

Inch. 
0. 

.000033 
.000084 
.000050 
.000033 
.000067 
.000066 
.000100 
.000067 
.000100 
.000050 
.000067 
.000083 
.000083 
.000064 
.000100 
.000100 
.000183 
.000100 
.000100 
.000067 
.000166 
.000134 
.000166 
.000167 
.000233 
.000167 
.000267 
.000283 
.000533 

Inch. 
0*' 

Inch. 

Initial  load. 

• 
Tensile  strength. 

0. 

0. 

.000017 

.000017 

.000067 

.000050 

.000217 

m 

.000150 

.000450 

.000233 

.001350 
i,,. 

.000900 

Fractured  2^'  from  tlie  neck.    Appearance,  fine  granular. 


CAST   IRON  AND  PIG  IRON. 
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No.  4361. 


Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6'^ 


Applied  loads. 

KloDffation 
permch. 

SneooMiTe 

Pemument 
set. 

Saooessire 

pennanent 

set 

Bemwks. 

Total. 

Persanwo 
incn. 

elonntioii 
per  iBch. 

Pounds. 
250 
500 

750 
1,000 
1,260 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
3,000 
8,250 
8,500 
3,750 
4,000 
4,250 
4,500 
4,750 
5,000 
5,250 
5,500 
5,750 
6,000 
6,250 
6,300 
6,750 
7,000 
7,250 
7,600 

Pounds, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

80,000 

Inch, 
0. 
.000033 

.000150 
.000183 
.000217 
.000300 
.000350 
.000450 
.004)517 
.000600 
.000667 
.000750 
.00OH33 
.000017 
.000083 
.001100 
.001183 
.001300 
.001383 
.001517 
.001600 
.001767 
.001867 
.00se0S3 
.002200 
.002467 
.002650 
.003017 
.003250 
.008850 

0. 
.0000tt3 
.000117 
.000083 
.000034 
.000083 
.000050 
.000100 
.000067 
.000083 
.000067 
.000083 
.000083 
.000084 
.000066 
.000117 
.000083 
.000117 
.000083 
.OOOIIM 
.000083 
.000167 
.000100 
.000166 
.000167 
.800267 

.000l8Sb 
.000867 
.000238 
.000600 

Inch, 
0. 

Inch. 
0. 

Tnitialload. 

0. 

• 

0. 

.000033 

.000033 

•.•••••••••• 

.000133 

.000100 

.000207 

.000184 

.000467 

.000200 

Teosfle  starength. 

Fractured  2^'Ji  from  the  neck.    Appearance,  fine  granular. 
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CAST   IRON  AND   PIG  IBON. 


K^O.  903. 


Length,  6". 

Diameter,  ".999. 

Sectional  area,  .785  square  inch. 

Gauged  length,  4". 


Applied  loadB. 

Comprea- 

sion  per 

inch. 

Suoceiisive 
compres- 
sion per 
inch. 

Permanent 
'     set. 

Suoeessive 

permanent 

set. 

Bemarka. 

Total. 

Per  aquare 
incn. 

Pounds. 
785 
3,925 
7,850 
11,775 
12,560 
13,345 
14, 130 
14, 915 
15.700 
16,485 
17. 270 
18.055 
18,840 
19,625 
20. 410 
21.195 
21,080 
22,765 
23,550 
24,335 
25,120 
25.905 
26,090 
27,475 
28,260 
29,045 
29,830 
30, 615 
31,400 
32,165 
32,970 
33,755 
34. 540 
85,325 
36,110 
36,805 
37,«80 
88,465 
39.250 
40.820 
42.390 
43,960 
45.530 
47,100 
48,670 
50,240 
61, 810 
63,380 
64,050 
66,520 
58,090 
59,660 
61,230 
62,800 
77.850 

Pounds. 
l.COO 
6,000 
10,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 

27,ooa 

28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
40,000 
50,000 
52,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
98.980 

Inch. 
0. 

.600250 
.000550 
.000800' 
.000900 
.000950 
.001000 
.001100 
.001125 
.001200 
.  001250 
.001300 
.00140U 
.001450 
. 001550 
.001625 
.001675 
.001725 
.  001825 
.001900 
.001950 
.002050 
.002160 
.002225 
.002275 
.002325 
.002375 
.002500 
.002625 
.002750 
.002875 
.003000 
.003150 
.003275 
.003500 
.003725 
.003950 
.004200 
.004400 
.004825 
.005450 
.005875 
.006375 
.007125 
.007650 
.008575 
.  000525 
.  010700 
.  011750 
.012250 
.012750 
.013975 
.01.5000 
.016275 

Inch, 
0. 

.000250 
.000300 
.000250 
.000100 
.000050 
.OOOO.'M) 
.000100 
.000025 
.000075 
.000050 
.000050 
.000100 
.000050 
.000100 
.000075 
.0UOO5O 
.000050 
.000100 
.000075 

.oooorio 

.000100 
.000100 
.000075 
.000050 
.000050 
.000050 
.000125 
.000125 
.000125 
.000125 
.000125 
.000150 
. 000125 
.000225 
.000225 
.000225 
.000250 
.000200 
.000425 
.000025 
.000425 
.000500 
.000750 
.  000525 
.000925 
.000950 
.001175 
.001050 
.000500 
.000500 
.001225 
.001025 
.001275 

Ineh. 
0. 
0. 
0. 
.000025 

Inch. 
0. 

Initial  load. 

m 

% 

UltiniAte  atrenfftta. 

.000025 

.000050 

.666026" 

.000075 

.000025 

- 

.000175 

.000100 

.000200 

.000025 

.000375 

.000176 

* 

* 

.000825 

.000450 

.001000 

.000775 

.003025 

.002025 

.007575 

.003050 

1 

■ 

.011326 

.003750 

«» 


Failed  by  triple  flexure. 

Oblique  sheiiring  cracks  developed  on  the  compression  side  of  the 
bend;  tensile  fractures  started  on  the  convex  side. 


CAST  IRON  AND   PIG   IRON. 


295 


No.  904. 


Length,  6''. 

Diameter,  ".999. 

Sectional  area,  .785  square  inch. 

Ganged  length,  4". 


Applied  loiuls. 

• 

Compres- 
sion per 
inon. 

SoGcessIve 

''^                 ..a.  As.^ 

Sufloessive 

permanent 

set. 

Ineh. 
0. 

Bemarks.     ^ 

Total. 

Per  square 
Incn. 

sion  per            set. 
inco. 

P&undM. 

786 

3.925 

7,850 

11,775 

15,700 

^   19,625 

'   23,550 

Sp 

785 
3,925 
7,K0 
11,775 
15,700 
19,625 
23,550 
27,475 
31,400 
35,325 
39,250 
47,100 
54,950 
62,800 
76,800 

Poundt. 
1,000 
5,000. 
10,000 
15,000 
20,000 
25,000 
30,000 

»ecimen  read^ 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
60,000 
70,000 
80,000 
97,830 

Inch. 
0. 

.000200 
.000600 
.000625 
.000750 
.001000 
.001026 

lasted  in  ma 

0. 
.000200 
.000500 
.000800 
.001075 
.001100 
.000875 
.001200 
.001300 
.002150 
.002950 
.006750 
.011900 
.018375 

1 

Inch.            Inch. 
0.                  0. 
.000200        0. 
.000300        0. 

Initial  load. 
Initial  load*. 

Ultimate  stren^h. 

.000125 
.000125 
.000250 
.000025 

chine,  and  n 

0. 

.000280 
.000300 
.000300 

1— .000125  —.000125 
—.000300      —.000175 

-_.  000475  !  —.000175 
-.000750    i  —.000275 

ticrometer  reset. 

0.                  0. 

.000275 
.000025 

,.., 

—.000225 
+.000325 
.000100 
.000850 
.000800 
.003800 
.  005150 
.006475 

—.000750 

—.000775 

—.000925 

—.000375 

+.  000125 

.002900 

.007550 

.013100 

—.000750 

—.000026 

—.000150 

+.000650 

.000500 

.002775 

.004650 

.005550 

Failed  by  triple  flexure.  * 

This  specimen  when  first  placed  in  the  testing  machine  was  carefully 
adjusted,  so  that  the  pressure  was  uniformly  received  at  the  ends.  It 
developed  a  tendency  to  deflect  convex  on  the  micrometer  side,  result- 
ing in  the  display  of  minus  sets. 

After  30,000  pounds  per  square  inch  had  been  applied  the  specimen 
was  readjusted  and  the  micrometer  reset  to  zero.  The  minus  sets  con- 
tinued to  appear  until  after  45,000  pounds  per  square  inch  had  been 
applied;  after  passing  which  load  the  sets  were  in  a  plus  direction. 
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RAILWAY   AXLE.  299 

This  axle  had  been  in  passenger  service,  and  had  run  about  100,000 
miles  when  taken  out  for  testing. 
The  chemical  composition  of  the  metal  was  as  follows :, 

Per  cent. 

Carbon  combined 188 

Carbon  graphitic 018 

Total.. '. 156 

Manganese 834 

Silicon 006 

Sulphur 115 

Phosphorus 092 

Copper ^305 

The  metal  was  examined  for  internal  strains.  Six  disks  were  taken^ 
three  from  each  end  of  the  axle,  and  rings  i"  thick  cut  from  the  out- 
side of  the  disk.  When  detached  from  its  disk  each  ring  expanded, 
thus  showing  it  had  been  in  an  initial  state  of  compression,  the  magni- 
tude of  the  stresses  being  from  6,259  to  7,526  x)Ounds  per  square  inch. 

Of  the  three  disks  from  end  A,  the  greatest  internal  strains  belonged 
to  that  taken  from  the  section  covered  by  the  roller  bearing.  At  end 
B,  however,  the  con*espoiiding  disk  showed  the  least  strains  of  the 
three.  It  is  not  apparent  from  this  evidence  that  any  change  in  in- 
ternal strains  had  been  caused  by  the  direct  compressive  action  of  the 
roller  bearings. 

Three  tensile  specimens  were  taken  from  each  end,  covering  a  section 
which  comprised  parts  of  the  wheel  seat  and  of  the  journal;  also  three 
specimens  came  from  the  middle  of  its  length. 

In  respect  to  its  tensile  properties,  the  metal  had  apparently  been 
undisturbed  by  the  service  it  had  seen. 

The  observations  were  extended  so  as  to  include  alternate  stresses 
of  tension  and  compression.  After  rupture  by  tension  the  longer  ends 
of  the  stems  of  three  specimens  were  turned  cylindrical  with  flat  ends 
and  then  tested  by  compression,  after  which  they  were  again  turned 
down  to  tensile  form  and  retested  by  tension. 

The  fact  will  be  noted  that  when  loaded  by  compression,  after  rupture 
by  tension,  the  metal  possessed  a  higher  elastic  limit  than  previously 
found  in  the  tensile  test,  and  further  that  under  retest  by  tension, 
while  a  sharply  defined  elastic  limit  was  not  found,  yet  a  very  high 
stress  was  received  before  any  permanent  set  was  detected. 

The  metal  in  this  axle  differs  in  ret^ect  to  the  effect  of  overloading 
ux>on  its  opposite  elastic  limit  from  results  with  another  grade  of  steel, 
in  which  latter  case  permanent  sets  appeared  under  loads  much  below 
the  primitive  elastic  limit. 

That  this  axle  metal  originally  possessed  about  the  same  elastic 
limit  in  tension  as  in  compression  is  shown  by  the  tests  of  the  addi- 
tional specimens  taken  from  the  section  between  the  wheel  seat  and 
disk  A3. 

When  finally  ruptured  the  retested  tensile  specimens  showed  higher 
strength  with  limited  elongation,  except  in  the  contracted  section  at 
the  place  of  rupture. 

For  fhrther  examination  by  alterstresses  a  specimen  has  been  pre- 
pared having  2.5  inches  diameter  of  stem  by  6  inches  long,  which 
awaits  testing. 
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TEST  OF  DISKS  FOB  INTERHAI  STSAIHS. 


^thUknews  of  -ring. 


Length  of  discs  ^, 


No.  of 
test. 

I 

Dislc. 

Diame- 
ters. 

« 

1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 

Diametere  of  rings. 

Dlflferenoe  in 
diameters. 

OorreBpond' 

ing  com- 

preasion 

stress  per 

square  inch. 

Before 
detached. 

After 
detached. 

Total. 

Mean. 

4375 
4376 
4377 
4378 
4379 
4380 

A, 
A, 
A, 

B| 
B. 
B, 

3.9734 
3.9757 
8.9753 
8.9844 
8.9743 
8. 9877 
4.4726 
4.4770 
4.4671 
8.9907 
3.9863 
3.9813 
3.9036 
3.9871 
3.9936 
4.4809 
4.4846 
4.4846 

Inehea. 
3.9738 
3.9772 
8.9750 
3.0858 
8.9747 
8.0887 
4.4741 
4.4ni 
4.4680 
8.9922 
B.9874 
8.9817 
8.9967 
3.9806 
3.0087 
,      4.4823 
4.4848 
4.4861 

Inch. 
.0004 
.0015 
.0006 
.0014 
.0004 
.0010 
.0015 
.0001 
.0000 
.0015 
.0011 
.0004 
.0001 
.0025 
.0001 
.0014 
.0002 
.0015 

Inch. 
[.00083 

[.00003 

[.00083 

[.00100 

[.00000 

[.00103 

Poundt. 
6,250 

7,006 

1 

r 

5,568 
7,526 
6,764 

6,892 

1 

1 
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No,  4651. 


Mark,  A. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

ToUl. 

Peroaaare 
inch. 

Elongation. 

Set. 

Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
42,000 
44,00^ 
46,00^ 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 
63,340 
0 

Pound*, 
1,000 
5,000 
10,000 
15,000 
20,000 
£5,000 
30,000 
31,000 
82,000 
83,000 
84,000 
85.000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
•,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,340 
0 

Inehet. 

0. 

.0011 
.0028 
.0045 
.0061 
.0079 
.0100 
.0108 
.0115 
.0125 
.0670 
.1000 
.1220 
.1440 
.1612 
.1787 
.1870 
.26 
.30 
.85 
.42 
.47 
.54 
.68 
.76 
.80 

L12 

1.44 

2.12 

2.70 

IneKet. 
0. 

Initial  load. 
Elastic  limit 

• 

■ 

• 

—.0001 

.0002 

.0889 

. 

Tensile  strength. 
=  2.7  per  cent. 

Elongation  of  inch  sections:  'M3,  ".20,  ".21,  ".23,  ^.21,  ".24,  ".40, 
".62,*  ".27,  ".19. 

Diameter  at  fracture,  ".75.    Area,  ".442  square  inch. 

Contraction  of  area,  55.8  per  cent. 

Fracture  occurred  in  that  section  of  the  axle  under  the  wheel  seat, 
and  about  1  inch  from  the  inner  end  of  the  journal.  Appearance  of 
firacture,  fine  silky. 
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iJTo.  4662. 


Mark,  A. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ctaaged  length,  10'^ 


Applied  loads. 

In  g»Qged  lenglih. 

Bemarks. 

Total. 

Per  square 
inch. 

ElongatioD. 

Set. 

Founds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
42,000 
46,000 
48.000 
50,000 
52,000 
54,000 
66,000 
68.000 
60.000 
63.000 
62,710 
0 

Pounds. 
1,000 
6.000 
10,000 
15.000 
20.000 
25.000 
30.000 
31.000 
32.000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
42,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
68.000 
60,000 
62,000 
62.710. 
0 

0. 

.0013 
.0032 
.0048 
.0065 
.0081 
.0103 
.0117 
.0132 
.0550 
.0710 
'    .1050 
.1102 
.1358 
.1530 
.1745 
.1800 
.24 
.36 
.42 
.48 
.67 
.66 
.77 
.02 

1.13 

1.52 

2.01 

2.66 

Inch, 
0. 

XniUal  load. 
Elastic  liznlt. 

0. 

.0006 

.0027 

Tensile  strmieth. 
=20. 6  per  cent. 

Elongation  of  inch  sections:  'M3,  'M7,  ".20,  ".23,  ".22,  ".24,  ".30,  ".68». 
".31,  ".18. 

Diameter  at  fracture,  ".76.    Area,  .454  square  inch. 

Contraction  of  area,  54.6  per  cent. 

Fractures  in  that  section  of  axle  under  the  wheel  seat  and  about  1 
inch  from  inner  end  of  journal.    Appearance  of  fracture,  fine,  silky. 
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COMPBBfieiOH   TEST  OF  SPECDEBH  TAXES  FBOH  THE  EITI)  07 

F&ACTUBED  TEESHE  SPEGIMES. 

Lengthy  6". 

Diameter,  ".U91. 

Sectional  area,  .771  square  inch. 

Gauged  length,  4''. 


Applied  loads. 


Total. 


Paundi, 
Til 
8,855 
7.710 
11,565 
15,420 
19,275 
20,040 
20,817 
21,588 
22,359 
23,130 
23,901 
24,072 
25,443 
26,214 
26,965 
27,756 
28,527 
29,296 
80,009 
80.840 
31,611 
32,382 
33,153 
83,024 
M,606 
35,406 
36,287 
87,008 
87,779 
38.590 
39.321 
40,092 
40,863 
41.634 
42,405 
43,176 
43,947 
44,718 
45,489 
46,260 

47.031 
47,802 
48,573 
49,3a 
50.115 


PerMoare 
inon. 


Pimnda. 

1,000 
5,000 
10,000 
16,000 
20,000 
25^)00 
26,000 
27,000 
28,000 
20,000 
30,000 
31.000 
32.000 
38,000 
34,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41.000 
42,000 
43,600 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
.  51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 

61,000^ 

62,000 

63,000 

64,000 

66,000 


In  gauged  length. 


Ckvmpree- 
sion. 


JimA. 

0. 

.0008 
.0008 
.0013 
.0019 
.0025 
.0026 
.0027 
.0027 
.0029 
.0030 
.0031 
.0033 
.0034 
.0035 
.0037 
.0039 
.0040 
.0041 
.0042 
.0044 
.0046 
.0048 
.0050 
.0051 
.0053 
.0056 
.0057 
.0060 
.0062 
.0065 
.0069 
.0072 
.0077 
.0080 
.0087 
.0095 
.0100 
.0108 
.0116 
.0128 

.0131 
.0187 
.0169 
.0191 
.0212 


Set. 


0. 
0. 
0. 
0. 
0. 
—.0002 


—.0003 


0003 


—.0003 


—.0001 


0004 


,0018 


,0050 


.0127 


Remarks. 


IniUal  load. 


y 


Elastic  ilmii. 


Bested  ander  80,000  pounds  per  square  inoh  three 
boars. 


Compression  test  discontinued. 
Specimen  turned  down  for  test  by  tension. 
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TEHSIOH  TEST  07  SPECIMEN  TAKEH  E&OM  C0VPEES8I0H  SPBCI 

MEH. 

Ko,  46626. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounda. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6.  COO 

7,000 

8,000 

9,000 

9,200 

9,400 

9.000 

9,800 

10,000 

10,200 

10,400 

10,000 

10,800 

11,000 

11,200 

11,400 

11,000 

11,800 

12,000 

12,200 

12,400 

12,000 

12.800 

18,000 

13,200 

18,400 

13,600 

13,800 

14,000 

14,200 

14,400 

14,000 

14.800 

15,000 

15,200 

15,400 

15,000 

15.800 

10,000 

16,200 

16,400 

16,600 

16,800 

17,000 

17,200 

17.240 

13,400 

0 


FerMoare 
incD. 


Foundi, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
'  46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
67,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83.000 
84,000 
85,000 
86,000 
86,200 


In  ganged  length. 


Elongation. 


Inch. 

0. 

.0002 
.0000 
.0013 
.0017 
.0022 
.0020 
.0033 
.0038 
.0043 
.0044 
.0045 
.0046 
.0048 
.0049 
.0051 
.0052 
.0053 
.0064 
.0055 
.0056 
.0057 
.0059 
.0061 
.0063 
.0065 
.0067 
.0068 
.0070 
.0073 
.0076 
.0078 
.0080 
.0082 
.0066 
.0090 
.0002 
.0097 
.0101 
.0108 
.0112 
.0118 
.0128 
.0132 
.0141 
.0151 
.0161 
.0176 
.0193 
.0237 
.07 


Bet. 


Jneh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.0001 


.0002 


.0003 


.0009 


.0014 


.0030 


Bemarks. 


Initial  load« 


.0059 


.0142 


.27 


Tensile  etrengtli. 
Load  at  time  of  rnptnre. 
=9  percent. 


Elongation  of  inch  sections:  ".24*,  ".02,  ".01. 
Diameter  at  fracture,  ".37.    Area,  .108  square  inch. 
Oontraction  of  area,  46  i)er  cent. 
Fractured  ".7  from  the  neck.    Appearance^  fine  silky* 
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No.  4653. 


Mark,  A. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  lengtK,  10". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sauare 
incn. 

Elongation. 

het. 

Inch. 

0. 

Pmtndt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
62,960 
0 

Pounds. 

1,000 
5,000 
.  10,000 
15,000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
88,000 
39,000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
62,980 
0 

Inches. 
0. 

.0010 
.0025 
.0042 
.0060 
.0078 
.0089 
.0094 
.0099 
.0104 
.0109 
.0398 
.0820 

TniUal  load. 
Elastic  limit. 

Tensile  strength. 
—  27.2  per  cent. 

0. 

0. 

0. 

.iitn 

.1240 

.0982 

.1450 

.  1612 

.1775 

.2000 

-24 

.30 

.36 

.42 

.50 

.57 

.67 

.80 

.96 
1.10 
1.53 
2.04 
2.72 

Elongation  of  ioch  sections:  ".15,  ".20,  ".23,  ".25,  ".27,  ".64,*  ".35, 
".23,  ".22,  ".18. 

Diameter  at  fracture,  ".75.  Area,  .442  square  inch. 

Contraction  of  area,  55.8  per  cent. 

Fracture  occurred  at  a  x>oint  in  the  journal  1  inch  from  the  neck  at  its 
inner  end.    Appearance  of  fracture,  fine  silky. 

H.  Ex.  161 ^20 
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TSo.  4654. 


Marks^  A  B. 
Diameter,  1".129. 
Sectional  area,  1  square  inclL 
Gauged  length,  10''. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  Aonare 
incn. 

Elongation. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
84,000 
35,000 
86,000 
37,000 
68.000 
39,000 
40,000 
42,000 
44,000 
46,000 
48.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,120 
0 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34.000 
35,000 
86,000 
37,000 
38,000 
30,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
68,120 
0 

Inches. 
0. 

.0015 
.0031 
.0049 
.0066 
.0081 
.0001 
.0096 
.0100 

.oiai 

.0107 

.0111 

.0116 

.0121 

.0350 

.0770 

.1836 

.1400 

.1580 

.22 

.26 

.82 

.38 

.45 

.53 

.61 

.73 

.88 

1.06 

1.36 

1.90 

2.24 

Inch. 
0. 

Initialloftd. 

Elaatio  limit 

Seated  30  minutea  under  load. 

Tensile  stmngth. 
=  24.4  per  cont. 

0. 

0. 

0. 

- 

.0003 

Elongation  of  inch  sections :  'M5,  ".19,  'M9,  ''.20,  ".20,  ".20,  ".20, 
".45»,  ".21,  ".16. 

Diameter  at  fracture,  ".89.    Area,  .622  square  inch. 

Contraction  of  area,  37.8  per  cent. 

Appearance  of  fracture,  silky,  oblique.  Opened  cracks  in  cylindrical 
surface  of  stem  in  vicinity  of  iracture. 
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Ko.  4656. 


Marks,  A.  B. 
Diameter,  l."129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10'^ 


Applied  load^. 

In  gauged  length. 

Remarks. 

Total. 

Per  sa  nare 
Incii. 

Elongation. 

Set. 

PoufidJt. 
l.OOQ 
5,4H)0 
10,000 
15,000 
20,000 
25,000 
.'10,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62.000 
63.100 
0 

Found*. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56.000 
58.000 
60,000 
62,000 
63,100 
0 

Jnehet. 

0. 

.0012 
.0030 
.0048 
.0065 
.0082 
.0100 
.0105 
.  0110 
.0112 
.0117 
.0121 
.0875 
.0750 
.1140 
.1517 
.1710 

.  .21 
.26 
.31 
.37 
.42 
.46 
.51 
.72 
.86 

1.08 

1.38 

2.07 

2.45 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

• 

Tensile  strength. 
~  24.5  per  cent. 

0. 

0. 

.0002 

• 

Elongation  of  inch  sections:  'M6,  ^Xl,  'M9,  ".22,  ".19,  ".19,  "38, 
".67»,  ".22,  ".16. 

Diameter  at  fracture,  ".77.    Area,  A^  square  inch. 

Contraction  of  area,  53.4  per  cent. 

Appearance  of  fracture,  silky  with  small  spots  of  lighter  colored 
metal.    Opened  slight  cracks  in  cylindrical  surface  of  stem. 
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C0MFRE8SI0S  TEST  OF  SPECIMEV  TAKEV  F&OK  THE  STEK  OF 

FKACTUBED  TEV8ILE  SPECIMEN. 

No.  4655a. 

Length,  6". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  4''. 


Applied  lottdfl. 

In  ganged  lengtb. 

Bemarka. 

Totia. 

Per  so  nare 
men. 

Comprea* 
aion. 

Set. 

Poundt. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
36,800 
37,600 
38,400 
39,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
44,800 
45,600 
46,400 
47,200 
48,000 
48,800 
49,600 
60,400 
51,200 
52,000 

Poundt. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40.000 
45,000 
46,000 
47,000 
48»000 
40,000 
50,000 
51,000 
52,000 
63,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 

Inch. 
0. 

.0003 
.0010 
.0016 
.0021 
.0028 
.0035 
.0042 
.0048 
.0055 
.0056 
.0057 
.0061 
.0063 
.0068 
.0060 
.0072 
.0077 
.0082 
.    .0087 
.0002 
.0100 
.0108 
.0117 
.0128 
.0139 
.0152 
.0166 
.0185 
.0208 

Inch. 

0. 

0. 

0. 

.0001 
.0001 
.0000 
.0001 
.0000 
.0001 
.0000 

Initialload. 
Elaatio  limit. 

• 

.tK)05 

.0018 

.0050 

.0122 

Compression  test  discontinued. 

Specimen  turned  down  and  tested  by  tension. 
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TEHSIOH  TEST  07  SPECDEBH  TAKEV  7B0K  C0MPBE8SI0H  SPECI- 
MEN. 

ISTo.  46656. 

Diameter^  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'''. 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

''"'ia°^jra»»«»»«on. 

Set. 

Pounds. 

20O 

1,000 

2.000 

3.000 

4,000 

6,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

1^000 

12,200 

12.400 

12.000 

12,800 

13,000 

13,200 

13,400 

13,600 

13,800 

14,000 

14,200 

14,400 

14,800 

14,800 

15,000 

15,200 

15,400 

15,800 

15,800 

18.000 

18,200 

18,400 

18,600 

18,800 

17,000 

12,950 

0 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
G5,000 
30,000 
86,000 
40,000 
45,000 
50,000 
55,000 
80,000 
81,000 
62,000 
83,000 
84.000 
85,000 
88,000 
87,000 
88,000 
89,000 
70.000 
71,000 
72,000 
73,000 
74,000 
75,000 
78,000 
77,000 
78,000 
79,000 
80,000 
81.000 
82,000 
83,000 
84,000 
85.000 

Ineh. 

0. 

.0002 
.0007 
.0012 
.0017 
.0022 
.0027 
.0032 
.0037 
.0042 
.0047 
.0052 
.0080 
.0062 
.0063 
.0065 
.0087 
.0060 
,0071 
.0073 
.0077 
.0080 
.0082 
.0088 
.0092 

.ooor. 

.0099 
.0102 
.0107 
.0112 
.0121 
.0129 
.0142 
.0147 
.0153 
.0171 
.0209 

Inch. 
0. 

Initial  load. 

4 

0. 

0. 

0. 

0. 
0. 
.0001 

.0003 

.0011 

• 

.0027 

.0084 

.0540 

Tenaile  strength. 

Load  at  tfane  of  mptnre. 

=r  8  per  cent. 

1 

'   '  6     '             .24    '  1 

Elongation  of  inch  sections:  ".23,*  ''.01,  ".00. 
Diameter  at  fracture,  ''.37.    Area,  .108  square  inch. 
Contraction  of  area,  46  per  cent. 
Fractured  ".55  from  the  neck.    Appearance,  fine  silky. 
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No.  4656. 


Marks,  A  B. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  10". 


Applied  loads. 

In  ganged  length. 

Semarka. 

Total. 

Per  Mnare 
inch. 

Elongation. 

Set. 

Pound9. 
1.000 
6,000 
10,000 
16,000 
20,000 
26,000 
30,000 
81,000 
32,000 
83,000 
34,000 
86,000 

86,000 

37,000 
38,000 
39,000 

40,000 

89,000 
40,000 
41,000 
42.000 
43.000 
44,000 
44,800 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
52,000 
64.000 
66,000 
68,000 
60,000 
62,000 
63.210 
65,400 
0 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
30,000 
31,000 
32,000 
83,000 
84,000 
36,000 

36,000^ 

87,000 
38,000 
39,000 

40,000 

39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,800 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,000 
62,000 
63.210 
65,400 
0 

Inches. 
0. 

.0012 
.0030  ' 
.0047 
.0063 
.0080 
.0098 
.0102 
.0106 
.0109 
.0113 
.0118 
.0122 
.0570 
.0790 
.1145 
.1480 

.1695^ 

.1683 

.1688 

.1690 

.1602 

.1608 

.1702 

.1717 

.1784 

.2650 

.3190 

.34 

.38 

.40 

.48 

.58 

.70 

.85 

1.06 

1.32 

1.92 

Inch. 

• 

Initial  load. 

Elaatld  limit. 

Rested  nnder  initial  load  15  houzi. 
After  resting. 

Bapld  stretching  reaomed. 

* 
• 

Tcnitile  strength. 

Load  at  time  of  fracture. 

=24  per  cent. 

0. 

--♦ 

•  •  •  ■ 

.0001 

.1555 
.1551 

2.40 

Elongation  of  inch  sections,  ".16,  ".19,  ".18,  ".20,  ".25,  ".62,»  ".33, 
".22,  ".19,  ".16. 

Diameter  at  fracture,  ".85.    Area,  .567  square  inch. 

Contraction  of  area,  43.3  per  cent. 

Appearance  of  fracture,  silky.  Opened  fine  cracks  along  surface  of 
stem.  In  the  fractured  surface,  near  the  circumference,  in  line  of  the 
fine  cracks  developed;  was  a  small  round  spot  of  light  colored  metal. 
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No.  4667. 


Mark,  B, 
Diametei;^l".129. 
Sectional  area,  1  square  incYu 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

BemarkB. 

Total. 

Per  8(1  uare 
iuon. 

Elongation. 

Set. 

Povnda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
42,000 

a,  000 

46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
60.500 
51,400 
0 

Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
60,500 

Inches. 

0. 

.0014 
.0032 
.0049 
.0066 
.0082 
.0110 
.0166 
.0370 
.0565 
.0835 
.1107 
.1220 
.1410 
.1625 
.1790 
.1970 
.23 
.29 
.3tf 
.43 
.49 
.61 
.60 
.82 

1.00 

1.32 

1,58 

In^. 
0. 

« 
Initial  load. 

Eliiatic  limit. 

• 

Tensile  strength. 

Load  at  time  uf  iVaeture. 

=-16.4  per  cent. 

0. 
.0009 

0 

1.64 

Elongation  of  inch  sections:  'M3,  ".15,  ".17,  ".18,  ".31*,  ".18,  ".16, 
".12,  ".13,  ".11. 

Diameter  at  fracture,  ".99.    Area,  .770  square  inch. 

Contraction  of  area,  23  per  cent. 

Fracture  occurred  in  the  journal  part  of  the  specimen,  1"  from  the 
inner  end  of  the  journal.  Appearance  of  fracture,  granular  60  per 
cent,  silky  40  per  cent.  The  silky  section  contained  three  spots,  about 
".15  diameter  each,  of  light  colored  metal,  which  spots  were  in  line  of 
cracks  developed  in  the  cylindrical  surface  of  the  stem« 
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No.  4668. 


Mark,  B. 
Diameter,  l'M29, 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. , 

Kemarks. 

Total. 

Per  sqaare 
Incn. 

Elongation. 

Set. 

Powids. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
28.000 
29,000 
30,000 
31,000 
32,000 
88,000 
34,000 
35,000 
36.000 
87.000 
38,000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
60,800 
0 

Po/\mds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
42,000 
44,000 
40,000 
48,000 
50,000 
52.000 
54,000 
'    56.000 
58,000 
60,000 
60,800 
0 

Inches. 

0. 

.0012 
.0031 
.0047 
.0(166 
.0081 
.0«)97 
.0101 
.  0110 
.0198 
.0375 
.0565 
.0840 
.1060 
.1210 
.1405 
.1590 
.1750 
.1975 
.26 
.32 
.38 
.45 
.52 
.61 
.71 
.84 

1.03 

1.36 

Inch. 
0. 

Tnitial  load. 
Elaatic  limit 

• 
• 

\ 

Tensile  strength. 
=  14.9  per  cent. 

0. 

.0009 

•••••••••••• 

1.49 

* 

Elongation  of  inch  sections:  'Ml,  ".12,  ".13,  ".13,  ".15,  ".18,  ".26», 
".14^  ".15,  ".12. 

Diameter  at  fracture,  1".01.    Area,  .801  square  inch. 

Contraction  of  area,  19.9  per  cent. 

Fracture  occurred  opposite  the  neck  of  the  journal.  Appearance  of 
fracture,  granular;  spots  of  light  colored  metal  near  circumference. 
Opened  cracks  in  cylindrical  surface  of  stem  in  vicinity  of  place  of 
rupture. 
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COMP&ESSIOH  TBST  OF  SPECIMEN  TAKEV  F£OK  STEK  OF  FRAC- 

TIFSED  TEE8ILE  SPECIMEE. 

No.  4658a. 

Length,  6''. 
Diameter,  l".0a92. 
Sectional  area,  .80  square  inch* 
Gauged  length,  ^". 


Applied  loads. 

In  ganged  length. 

RemarkB. 

Totid. 

Persqnsre 
inch. 

Com- 
pxwHion. 

Set. 

FowidM. 
800 
4. 000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
86,000 
36,800 
37,600 
38.400 
30,200 
40,000 
40,800 
41,600 
42,4d0 
43,200 
44,009 
44,800 
45,600 
46,400 
47,200 
48,000 

VvwidM, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
^,000 
60,000 

0. 

.0004 
.0008 
.0015 
.0022 
.0027 
.0005 
.0042 
.0050 
.0060 
.0063 
.0065 
.0068 
.0078 
.0078 
.0082 
.0089 
.0008 
.0107 
,.0118 
\0130 
.0144 
.0157 
.0185 
.0206 

Inch, 
0. 

Initialload. 

ElasUo  limit. 

• 

1 

0. 

0. 

.0001 
.0004 

.0015 

.0048 

.0128 

Compression  test  discontinued. 

Specim^  turned  down  and  tested  by  tension* 
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TEHSIOV  TEST  OE  SPECWEH  TAKEN  7E0K  C0MPEBS8I0H  SPECI- 

MEV. 


No.  4658ft. 


\ 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3", 


Applied  loads. 

In  gauged  length. 

Kemarks. 

1 

Total. 

Per  Muare 
inon. 

Elongation. 

Set. 

Poundi, 

200 

1,000 

-    2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

12,400 

12,600 

12,800 

13,000 

13,200 

13,400 

18,600 

13.800 

14,000 

14,200 

14,400 

14,600 

14.800 

16,000 

15,200 

15,400 

15,600 

15,800 

15,840 

11.950 

0 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72.000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
79,200 

Inch. 

0. 

.0002 
.0007 
.0012 
.0018 
.0023 
.0029 
.0035 
.0041 
.0047 
.0053 
.0062 
.0063 
.0006 
.0068 
.0070 
.0072 
.0075 
.0078 
.0081 
.0085 
.0089 
.0093 
.0099 
.0106 
.0112 
.0121 
.0130 
.0138 
.0148 
.0160 
.0179 
.02 
.03  . 
.08 
.12 
.20 

Jneh. 
0. 

InitUlload. 

• 

• 

Tennlle  strenfrth. 
Load  at  time  of  rapture. 
=18.3  per  cent. 

.0001 

.0001 

.0001 

.0002 
.0006 

a.. 

.0011 

.......b..... 

.0023 

.0048 

.0099 

^ 

0 

.40 

J 


Elongation  of  inch  sections :  ".05,  ".27»,  ".08. 
Diameter  at  fracture,  ".36.   Area,  .102  square  inch. 
Contraction  of  area,  49  per  cent. 
Fractured  1".4  fi:om  the  neck.    Appearance,  fine  silky. 
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^o.  4650. 


Mark,  B. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

^                   Remarks. 

Total. 

Per  square 
inou. 

Elongation. 

Set. 

Poundi. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
^.000 
52,000 
54.000 
56.000 
58.000 
60,000 
61,800 
0 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28,000 
29.000 
80.000 
81,000 
32.000 
33,000 
34,000 
35.000 
30,000 
37,000 
88,000 
39,000 
40,000 
48,000 
44,000 
46,000 
48,000 
50,000 
52.000 
54.000 
66,000 
58,000 
60,000 
61,800 
0 

1 

Jnehes. 
0. 
.0016 
.0036 
.0052 
.0070 
.0088 
.0101 
.0107 
.0119 
.0300 
.0450 
.0770 
.0040 
.1080 
.1280 
.1450 
.1660 
.1880 
.1990 

■  .26 
.32 

■  .37 
.45 
.51 
.60 
.71 
.86 

1.01 
1.29 

Inch, 
0. 

Initial  load. 

.0001 

Elastic  limit. 

.0019 

* 

Tensile  strength. 
=  20.2  per  cent. 

2.02 

Elongation  of  inch  sections:  ".13,  ".14,  ".15,  ".18,  ".43»,  ".24,  ".21, 
".19,  ".19,  ".16. 

Diameter  at  fracture,  ".93.    Area,  ^.679  square  inch. 

Contraction  of  area,  32.1  per  cent. ' 

Fracture  occurred  in  that  part  of  the  specimen  taken  from  the  journal 
of  the  axle  and  2"  from  the  neck  of  the  journal. 

Appearance  of  fracture,  silky.  Surface  contains  several  spots  of  light 
colored  metal,  the  largest  of  which  was  ".2  diameter.  Opened  cracks 
in  cylindrical  surface  of  stem. 
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THBEE  TEVSIOH  AHD  TH&ES  COMFEE88IOV  SPECIMENS  TAXEV 
FEOK  END  A  BETWEEN  WHEEL  SEAT  AND  IHITIAL  STRAIV 
DISK  Aa. 

Ko.  4682. 


COMPRESSION  TEST, 


Length,  6". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  4'^ 


Applied  loaila. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
incn. 

Comprea- 
nion. 

Set. 

Pound*. 

800 

4,000 

8,000 

12,000 

16,000 

20,000 

24,000 

24,800 

25,ewo 

26,400 
27,200 
28.000 
28,800 
20,600 
30,400 
31,200 
82,000 
49,100 

Pound*. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
31,000 
32,000 
83,000 
34,000 
35,000 
38,000 
87,000 
38,000 
39,000 
40,000 
61,375 

Inch. 

0. 

.0006 
.00]0 
.0016 
.0023  . 
.0030 
.0038 
.0040 
.0042 
.0043 
.0045 
.0047 
.0052 
.0117 
.0450 
.0553 
.0695 

Jnek. 
0. 

Initial  load. 
Elastic  limit. 

• 

Ultimate  strength. 

.0000 

"""6.' 

.0002 

i 


Failed  by  triple  flexure. 
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GOMPBSSSION  TEST. 

Lengtli,  6''. 
Diameter,  1".0(>92, 
Sectional  area,  80  square  inch. 
Ganged  length,  4". 


Applied  lends. 

^  gftnffed  length. 

Remarks. 

Tot»l. 

Per  aauare 
inch. 

Compree- 
sion. 

Set. 

Pounds. 
800 
4,000 
8.000 
12,000 
16,000 
20,000 
24,000 
24,800 
25,600 
26,400 
27,200 
28,000 
28,800 
29,000 
30,400 
31,200 
82,000 
48,420 

Pounds, 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30.000 
31,000 
32,000 
33,000 
34,000 
.'t5,000 
36.000 
37,000 
38,000 
39,000 
40.000 
60,525 

Inch. 

0. 

.0004 
.0010 
.0016 
.0023 
.0030 
.0037 
.0040 
.0041 
.0044 
.0048 
.0052 
.0385 
.0438 
.0480 

Inch. 
0. 

Initial  load. 
Elasiio  limit 

• 
• 

• 

0. 

0. 

.0006 

.0520 
.0587 

J 

Ultimate  strength. 

i 

Failed  by  triple  flexure. 


'So.  4684. 


GOMPBESSION  TEST. 

Length,  6". 
Diai^eter,  1".0092. 
Sectional  area,  .80  square  inch. 
Oauged  length,  4'^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  so  iiare 
incn. 

Pounds. 
1.000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
33,000 
34,000 
85,000 
36,000 
87.000 
88.000 
89,000 
40.000 
62,310 

Compres- 
sion. 

Set. 

Pounds. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
24,800 
25,000 
20,400 
27,200 
28,000 
28,800 
29,600 
80,400 
81,200 
82,000 
40,850 

Inch. 

0. 

.0005 
.0011 
.0018 
.0025 
.0031 
.0038 
.0040 
.0041 
.0043 
.0044 
.0048 
.0303 
.0462 
.0510 
.0560 
.0620 

Inch. 
0. 

Initial  load. 
Elasticlimift. 

• 

Ultimate  strength. 

0. 

.0002 

.0005 

• 

Failed  by  triple  flexure. 


1 
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No.  4685. 

1?ENSI0N  TEST, 


Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  leijgth,  3". 


Applied  loads. 

In  gmnged  len^^h. 

Bemarka. 

Totid. 

Per  M  aire 
inch. 

Elongatioii. 

Set. 

Pounds, 

200 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7.600 

7,800 

8,000 

8.200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9.600 

0,800 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400. 

12,800 

12,850 

9,600 

0 

Pounds, 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
81,000 
82,000 
83,000 
34,000 
f    85,000 
86,000 
37.000 
88,000 
30.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000, 

56,ooor 

58,000 
60,000 
62,000 
64,000 
64,250 

Inches. 

0. 

.0003 
.0009 
.0013 
.0019 
.0024 
.0030 

«.0031 
.0032 
.0035 
.0038 
.0040 
.0105 
.0386 
.0445 
.0400 
.0532 
.0600 
.0660 
.0725 
.0822 
.0878 
.0977 
.1065 
.1120 
.1198 
.1290 
.1480 
.18 
.21 
.24 
.30 
.40 
.  66 
.70 

Inch. 
0. 

Initialload. 

■ 

KlaAtic  limit. 

• 

» 

Tensile  strength. 
At  tinu)  of  rupture. 
--^:34  per  cent. 

0. 

.0002 

.0487 

.•4......... 

0 

1.02 

J 


Elongation  of  inch  sections:  ".22,  ".53»,  ".27, 
Diameter  at  fracture,  ".32.    Area,  .0804  square  inch. 
Contraction  of  area,  59.8  per  cent. 
Appearance  of  iracture,  fine  silky. 
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TENSION  TEST. 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

In  gmoged  length. 

BemarkB. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pound9. 

200 

1,000 

8,000 

4,000 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,600 

8,000 

8,400 

8,800 

9,200 

0,600 

lU.OOO 

10,400 

10,800 

11,200 

11,600 

12.000 

12,400 

12,800 

10.100 

0 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,1)00 
35,000 
36,000 
38,000 
40.000 
4?,  000 
44,000 
46,000 
48,000 
50,000 
52.000 
54,000 
-  56,000 
58,000 
60,000 
62,900 
64,000 

Inch, 

0. 

.0003 
.0009 
.0020 
.0031 
.0082 
.0034 
.0086 
.0040 
.0048 
.0340 
.0438 
.0547 
.0670 
.0830 
.0080 
.1140 
.1325 
.1585 
.1820 
.215 
.27 
.32 
.30 
.61 

Jneh, 
0. 

Initial  load. 
Elastiollinift. 

Tensile  strength. 
At  time  of  mptara. 
=32. 3  per  cent. 

0. 

• 

0 

.07 

Elongation  of  ineh  sections:  ''.28,  ''.48*,  ''.21. 
Diameter  at  fracture,  ".31 ;  area  .0755  square  incli« 
Contraction  of  area,  62.2  per  cenl 
Appearance  of  fracture,  fine  silky. 
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RAILWAY   AXLE. 


No.  4687. 

TENSION  TEST. 


Diameter,  ".506. 

Sectional  area,  .20  sqnare  inch. 

Gauged  length,  3". 


1 

Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  sqoare 
incn. 

Elongation. 

Set. 

Pounds. 

200 
2,000 
4,000 
6,000 
6,200 
6,400 
6,600 
6.800 
7,000 
6.800 

Poundt. 
1.000 
10,000 
20,000 
30,000 
31,000 
32.000 
33,000 
34,000 
85,000 
34,000 

Inch. 
0. 

.0010 
.0020 
.0031 
.0032 
.0035 
.0037 
.0039 
.0041 
.0043 

• 

.0107 

.0119 

.0330 

.0452 

.0672 

.0670 

.0820 

:0970 

.1150 

.1325 

.1606 

.1825 

.2140 

.26 

.31 

.39 

.60 

.96 

Jneh. 
0. 

Initial  load. 

Elaatio  limit  (approximate). 

Immediate  elongation.  SuatatiAd  this  load  ahont 
4  minutes,  then  elongation  sensibly  increased, 
and  went  on  rapidly  after  5  mlnates*  tinte. 

After  10  minutes. 

Tensile  strength. 
=32  per  cent 

.0001 

.0007 

^ 

7,000 

7,200 

7.600 

8.000 

8.400 

8,800 

9,200 

0,600 

10.000 

10,400 

10,800 

11,200 

11,600 

12.000 

12,400 

12,800 

0 

"'"86,6o6  ' 
36,000 
38,000 
40,000 
42.000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
56,000 
66.000 
60,000 
62,000 
64,000 
0 

. 

Elongation  of  inch  sections:  ''.42*  ".32,  ''.22.      . 
Diameter  at  fracture,  ^'.31.    Ai-ea,  .0755  square  inch. 
Contraction  of  area,  62.2  per  cent. 
Appearance  of  fracture,  fine  silky. 
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* 

^     STEEL  RAILS. 

These  tests  were  made  with  rails  which  were  collected  and  con  tribnted 
by  Mr.  P.  H.  Dudley. 

The  tests  comprise  transverse,  tensile,  compression,  and  shearing 
tests,  also  chemical  analyses  of  the  principal  elements. 

The  rails  are  described  as  follows : 

No.  8. — ^A  section  of  a  new  steel  rail  inannfactnred  by  the  Albany  and  Rensselaer 
Iron  and  Steel  Company,  of  Troy.  N.  Y.,  find  branded  ''A.  R.  I.  and  S. 
C,  Troy  Steel,  1884  &." 

Kp.  9. — A  piece  of  an  old  steel  rail  from  the  Boston  and  Albany  Railroad,  the  part 
of  the  brand  which  was  in  sight  reading  ''London  Siemen/'" 

Nos.  10  to  17,  inclnsiye,  were  sections  of  new  steel  rails  famished  for  test  by  Mr.  F. 
A.  Delano,  from  the  Chicago,  Burlington  and  Quincy  Railroad. 
The  rails  are  said  to  have  been  made  by  the  North  Chicago  Rolling  Mill 
Companv,  Chicago,  111. 

No.  18.<^A  section  of  old  steel  rail  taken  from  the  track  of  the  Norwich  and  Worces- 
ter Railroad,  where  it  had  been  in  service  a  period  of  twenty  years.  It 
was  branded  "Batrow  Steel,  1868  :  •  ." 

No.  19. — ^A  section  of  old  steel  rail  taken  from  the  track  of  the  Norwich  and  Worces- 
ter Railroad,  where  it  had  been  in  service  for  a  period  of  twenty  years. 
This  is  said  to  have  been  made  by  John  Brown  &  Co.,  Sheffield,  Eng- 
land, in  the  year  1866.    It  was  branded  ''6  Sec.  No.  65.'' 

No.  20. — A  section  of  old  iron  rail  of  English  manufacture  taken  from  the  track  of 
the  Norwich  and  Worcester  lUilroad,  where  it  was  laid  in  the  year  1843. 
The  brand,  which  was  indistinct,  read /' Crawshaw  B.  4.'' 

No.  21. — ^A  section  of  old  steel  rail  from  the  track  of  the  New  York  and  New  England 
Railroad.  It  was  manufactured  by  the  Pennsylvania  Steel  Company, 
and  branded  "P.  S.  Co.  1879." 

No.  22. — ^A  section  of  old  steel  rail  from  the  New  York  and  New  England  Railroad, 
branded  "12  A.  &  R.  I.  &  Sg.    Troy  Steel.    1883  12." 

No.  23. — A  section  of  new  steel  rail  from  the  New  York  and  New  England  Railroad, 
branded  "Lack*  I.  &  C.  Co.,  Scranton  4-89." 

No.  24. — A  section  of  old  steel  rail  of  German  manufacture,  branded  "G.  H.  Hutte, 
'   1880." 

No.  25. — A  section  of  old  steel  rail  branded  "Cammel  Sheffield  Toughened  Steel, 
1873." 

No.  26. — ^A  section  of  pM  steel  rail  without  brand,  but  said  to  be  Chas.  Cammel's 
manufacture. 

No.  27. — ^A  section  of  old  steel  rail  branded  "John  Brown  &  Co.,  Sheffield  Atlas  Steel 
7\  Sec.  68." 

No.  28. — ^A  section  of  old  steel  rail  branded  "Barrow  Steel  1873  x::t  55." 

No.  29. — ^A  section  oC  old  steel  rail  without  brand,  but  said  to  be  of  John  Brown 
&>  Co. 's  manufacture. 

No.  30. — ^A  section  of  old  steel  raU  manufactured  by  the  Bethlehem  Iron  Company, 
and  branded  "B.  I.  Co.  76." 

No.  31. — ^A  section  of  old  steel  rail  branded  "Dowlais  steel  7  70  Guaranteed." 

No.  32. — ^A  section  of  old  steel  rail  which  was  manufactured  by  the  American  Besse- 
mer Steel  Company,  of  Dnquesne,  Pa.,  branded  "  A-B-S-89  111." 

No.  33. — A  section  of  new  steel  rail  branded  "Scranton  Steel  Co.  3  89." 

No.  34. — ^An  old  steel  rail  manufactured  by  the  Worcester  Iron  Company,  branded 
"W.  I.  Co.  Steel  82." 

The  total  length  of  this  rail  when  received  for  testing  was  34'  6''. 
An  irregular  granular  fracture  was  presented  at  one  end  about  6^'  from 
the  original  end  of  the  rail;  the'  fracture  occurred  about  midway  the 
two  bolt  holes. 

The  base  was  worn  where  it  had  rested  upon  the  ties^  the  amount  of 
abrasion  ranging  from  '^01  to  ".04.  The  rail  was  in  a  bent  condition 
when  taken  from  the  track,  as  shown  by  the  foUowing  ordinates  meas- 
ured every  5  inches  on  a  section  72'^4  long. 

°     ^      ^^      '^'     'i      ">      ''^     ^      ^'     V     "i      V     ^1      V     V  ^ 

^*      l5^     li!«     W'     ^'     30"     if'     ^'     d"     Sf^     ^'     oi"     «i"     7o!"  72".4 

No  35. — A  section  pf  old  steel  rail  manufactured  by  the  Chicago  Rolling  Mill  Com- 
pany and  branded  "0.  R.  M.  Co.  12  75.* 

Not.  96  and  37.— Sections  of  old  9teel  rails  branded  'HVilson  Cmumel  Co.'fi  Steel  Sec, 
,\  PronfleJd," 
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STEEL  RAILS. 


Hardness  of  steel  rail  No.  34  taken  at  intervals  along  top  of  head  at 
places  where  the  head  had  high  and  low  spots. 

Distance  of  hardness  cut  iroin  initial  end  of  rail  stated  below.  High 
spots  indicated  by  +  sign,  low  spots  by  —  sign. 


Dlatance 
from  end. 


Inchea. 
Initial  end 
4 

17 

31 

44 

57 

08 

78 

88 

101 

115 

126 

140 

148 

160 

178 


High  or 
low  spot. 

Height 
of  rail. 

1 
Hardness. 

Inche§. 

4.46 
4.37 

+ 

26.99 

4.27 

31.^ 

+ 

4.36 

2&68 

4.37 

29.59 

+ 

4.40 

30.14 

4.38 

26.61 

+     . 

4.39 

26.99 

4.38 

28.68 

+ 

4.40 

27.32 

4.38 

26.83 

+ 

4.38 

*30. 33 

4.43 

35.39 

_. 

4.42 

27.80 

+ 

4.45 

29.04 

4.42 

25.88 

Distance 
from  enel. 


Inchet. 

191 

20i 

:'14 

222 

230 

245 

259 

270 

277 

286 

295 

306 

322 

338 

3eo 

354 


High  or 
low  spot 

Height 
of  rail. 

Hardnesa. 

Inches. 

-   -f 

4.42 

27.80 

4.42 

33.15 

+ 

4.43 

29.77 

4.43 

29.40 

+ 

4.44 

27.17 

4.44 

28.33 

+ 

4.48 

28.88 

-1- 

4.46 

26.83 

4.46 

32.31 

+ 

4.47 

29.77 

4.44 

26.99 

+ 

4.44 

30.52 

4.42 

29.77 

__ 

4.43 

~    26.83 

+ 

4.44 

29.95 

Final  end. 

*  Excessively  laminated  in  this  vicinity. 

4 

Head  of  rail  planed  oft'  |''  and  hardness  then  determined  and  found 
to  be  14.54. 

STEEL  BAILS.     TRANSVERSE  TESTS. 


The  rails  were  supported  at  the  ends  on  semicylindrical  bearings, 
and  loaded  at  the  middle.  The  usual  distance  apart  for  the  supports 
was  30  inches — ^the  length  of  section  received  for  testing  in  some  cases 
required  a  shorter  span  to  be  em^^loyed,  and  in  some  instances  longer 
spans  were  tested  for  the  purpose  of  determining  the  relative  deflec- 
tions for  different  lengths  between  supi>orts. 

Kails  were  loaded  on  the  heads  and  also  on  the  bases,  their  deflec- 
tions observed  and  ultimate  strength  determined. 

The  elastic  Mmits  were  somewhat  vague  and  uncertain;  they. were 
established,  however,  at  the  load  beyond  which  the  deflections  showed 
a  progressive  rate  of  increase  under  equal  increments  of  load. 

The  fiber  stresses  were  computed  by  the  formula 

E=-jj-  m  which 

E=flber  stress. 
P=:load  applied. 

Z=length  between  supports. 
d]=distarnce  of  most  remote  fiber  from  neutral  axis. 

I=moment  of  inertia  of  cross-section. 

The  apparent  moduli  of  elasticity  were  computed  by  the  formula 

PP 


E= 


in  which 


48JI 

E=modulus  of  elasticity. 
P— load  applied. 
i=length  between  supports. 
^= deflection. 
I=moment  of  inertia  of  cross-section* 
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The  loads  and  deflections  used  were  those  next  below  the  elastic 
limit  where  setR  were  determined^  and  in  the  computations  the  perma- 
nent sets  were  dedacted;  the  moduli  of  elasticity,  therefore,  represent 
the  resilience  of  the  raUs. 

The  moduli  of  elasticity  of  the  tensile  specimens  taken  from  these  rails 
were  in  the  vicinity  of  29,000,000  to  30,000,000  pounds  per  square  inch. 
It  will  be  observed  that  under  transverse  loads  the  moduli  of  elasticity 
are  very  much  lower,  a  result  which  is  attributed  chiefly  to  the  form  of 
the  rails,  but  in  part  modified  by  the  co^mpression  of  the  end  supports, 
which  would  tend  to  increase  the  deflections,  apparently. 

Keferring  to  the  individual  tests,  test  No.  89  is  the  test  of  rail  No. 
9.  In  the  original  test,  reported  in  Tests  of  Metals,  1889,  page  442, 
loads  were  applied  to  the  head;  the  maximum  load,  60,000  pounds,  was 
then  applied,  which  on  the  30"  span  employed  gave  a  fiber  stress  of 
83,600  pounds  per  square  inch.  In  the  present  test  the  rail  was  loaded 
on  the  base,  putting  the  metal  of  the  head  in  a  state  of  tension.  Frac- 
ture occurred  under  86,400  pounds  per  square  inch  fiber  stress. 

There  was  a  significant  appe^ance  to  the  fractured  surface.  It  pre- 
sented a  granular  appearance,  except  the  metal  near  the  surface  of  the 
head  fracttured  with  an  oblique  smooth  surface,  resembling  in  appear- 
ance the  fracture  of  a  sheared  specimen. 

The  abrasive  action  of  the  wheels  on  the  head  of  the  rail  was  ac- 
companied by  a  flow  of  the  metal  and  fins  were  formed  on  both  sides 
of  the  head.  In  describing  the  results  obtained  from  rail  No.  34  the 
peculiarities  of  this  kind  of  fracture  will  be  referred  to  more  at  length. 

Test  No.  68  of  rail  No.  16:  Loads  were  first  applied  to  the  head  of 
the  rail  and  were  increased  to  14,000  pounds  total  load;  then  followed 
a  rest  without  load  of  14  months,  a^er  which  the  test  was  resumed 
with  the  rail  in  reversed  position,  now  loading  the  base.  After  several 
reversals  the  middle  section  was  heated  to  a  red  heat,  then  followed 
additional  loadings  in  both  positions,  then  a  second  heating  at  nearly 
the  same  temperature  as  before,  and  additional  loadings  in  both  posi- 
tions. 

During  the  first  series  of  loadings  the  sets  were  of  small  Inagnitude 
until  the  elastic  limit  had  been  passed;  but  after  the  sets  caused  by  the 
higher  loads  had  been  given  the  rail  then  the  lower  loads  of  the 
second  series,  with  the  rail  in  reversed  position,  caused  greater  sets 
than  before^  and  notwithstanding  the  intervening  rest  of  14  months. 

The  effect  of  overloading  in  one  direction  was  thus  shown  to  tend  to 
cause  early  and  larger  sets  when  loaded  in  the  reverse  position. 

Heating  the  rail  to  a  red  heat  corrected  this  effect  in  a  measure,  but 
did  not  fully  restore  the  rail  to  its  original  condition  as  regards  taking 
sets. 

.  Three  tests  were  made  with  rail  No.  21.  In  the  first  test,  No.  80,  the 
load  was  applied  on  the  head.  The  fiiU  strength  was  probably  not 
developed  on  account  of  an  indented  flange,  caused  either  by  the 
abrasion  of  a  spike  or  the  result  of  a  hammer  blow. 

This  defect  was  2  inches  distant  from  the  middle  of  the  specimen  as 
it  rested  on  the  supports,  but  located  the  fracture,  which  began  at  the 
indented  corner,  and  from  these  extended  across  the  rail. 

The  fractured  surface  in  the  vicinity  of  the  top  surface  of  the 
head,  where  the  metal  had  flowed  under  the  wheel  pressures,  presented 
an  oblique  sheared  appearance.    The  breaking  load  was  88,000  pounds. 
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In  test  Ko.  81  the  rail  was  so  placed  that  a  noteh  in  one  flange,  1".40 
long  by  ".83  deep,  came  at  the  middle  of  the  specimen.  The  notch  had 
apparently  been  made  with  a  cold  chisel,  which  left  sharp  eorncES  to 
the  cut.  The  breaking  load  was  51,400  pounds,  a  reduction  in  strength 
of  36,600  pounds  from  the  preceding  test. 

'  In  test  No.  82  the  rail  was  loaded  on  the  base.  The  breaking  load 
was  74,900  pounds.  All  of  the  fractures  of  this  rail  showed  a  disturbed 
condition  of  the  metal  under  the  wheel  pressures^  the  smooth  sheared 
appearance  penetrating  to  a  depth  of  ".08. 

Two  tests  were  made  with  rail  No.  22.  In  the  first  test,  No.  83,  loads 
were  applied  on  the  head,  and  the  maximum  load,  100,000  pounds, 
reached,  after  which  the  rail  was  reversed  and  loaded  on  the  base^in 
which  position  fracture  occurred  at  97,900  pounds. 

In  the  second  test,  No.  84,  the  rail  was  loaded  on  the  base  and  frac- 
tured at  91,200  i)ounds.  In  each  fracture  there  was  a  smooth  sheared 
appearance  of  the  metal  hiyiug  next  the  top  surface  of  the  head. 

Rail  No.  23,  test  No.  85,  was  subjected  to  alternate  stresses,  and  af- 
ter several  reversals  was  heated  along  the  middle  of  its  length  to  the 
estimated  temperature,  1780°  F. 

The  effect  of  the  previous  overloading  when  the  rail  was  reversed  in 
position  was  shown  by  the  tendency  to  develop  sets  under  low  loads 
as  before  observed. 

After  two  reversals  and  an  interval  of  rest  of  5J  minutes,  the  sets 
were  smaller  during  the  next  series  of  loadings.  There  was  also  a 
marked  diminution  in  the  magnitude  of  the  sets  folk)wing  the  anneal- 
ing at  1780O  F. 

The  ultimate  strength  of  the  rail  was  determined,  but  without  frac- 
ture of  the  met<aJ,  the  flanges  buckled  and  lateral  deflection  occurred. 

Eail  No.  29,  test  No.  64,  was  subjected  to  alternate  stresses,  alid 
with  an  intervening  period  of  rest.  The  characteristic  features  ob- 
served in  other  overloaded  rails  were  repeated  in  this  test. 

After  once  overloading,  the  rail  developed  early  and  larger  perma- 
nent sets  when  the  loads  were  reversed,  but  after  a  number  of  repeti- 
tions of  stresses  the  sets  eventually  became  much  smaller.  Thus  we 
observe  that  when  the  rail  was  first  loaded  with  50,000  pounds  on  the 
head  there  was  a  set  of  ".3840,  and  when  reversed  in  position  and 
loaded  on  the  base  the  same  load  caused  a  set  of  ".4268,  but  under  the 
last  two  loadings  of  the  series  the  sets  were  ".1237  and  ".1600,  caused 
by  loads  of  50,000  pounds  on  the  base  and  head,  respectively. 

There  was  a  marked  effect  of  the  rest  of  four  mouths  on  the  sets 
when  the  test  was  resumed,  whereas  the  set  increased  ".0152  between 
the  loads  10,000  pounds  and  20,000  pounds  just  preceding  the  interval 
of  rest;  an  equal  increment  of  load,  between  20,(K)0  pounds  and  30,000 
pounds,  after  the  rest,  caused  an  increase  in  the  set  of  only  ".0022. 
These  loads  were  applied  to  the  head  of  the  rail  in  each  instance. 

While  this  appears  to  indicate  a  tendency  on  the  part  of  the  metal  to 
reox)ver  from  the  effect  of  overloading,'thesets  still  remaining  low  after 
several  reversals  of  stresses  not  exceeding  35,000  pounds,  unfortunately 
it  can  not  be  said  that  the  restoration  was  yet  complete.  The  applica- 
tion of  higher  stresses  caused  a  return  of  larger  sets. 

Phenomena  of  this  class  are  thought  to  have  an  intimate  bearing  on 
the  solution  of  questions  relating  to  the  ultimate  endurance  or  deter- 
mination of  metals,  and  a  consideration  of  these  phenomena  bring  into 
prominence  practical  (juestions  relating  to  the  eflect  of  different  meth- 
ods of  straightening  new  rails. 
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Rail  1^0.  30,  test  No.  65,  was  first  loaderl  up  to  20,000  pounds  on  the 
base  for  the  purpose  of  eompai  ing  tlie  deflections  when  thus  loaded 
with  the  deflections  when  loaded  on  the  head. 

Deducting  the  permanent  sets,  and  the  deflections  were  ".0397  and 
".0385  when  loaded  on  the  base  and  head  respectively;  thus  showing 
the  greater  deflection  when  loaded  on  the  base. 

Other  tests  have  shown  the  opposite  result,  the  deflections  greater 
when  loaded  on  the  head. 

A  section  of  this  rail,  in  test  So.  74,  fractured,  displaying  the  smooth 
sheared  appearance  next  the  top  surface  of  the  head  previously  re- 
ferred $o. 

In  test  Ko,  75,  another  section  of  the  same  rail  fractured,  beginning 
at  a  drilled  hole  through  the  web.  The  hole  was  located  4J  inches 
from  the  middle  of  the  length  of  the  specimen. 

Rail  No.  32,  test  No.  (>6,  was  subjected  to  alternate  stresses,  and  a 
very  extensive  series  of  micrometer  observations  taken  to  show  the 
deflections  and  sets  which  resulted  therefrom. 

The  subjoined  table  is  arranged  to  show  the  sets  which  occurred 
when  the  rail  was  loaded  on  the  head'as  modified  and  affected  by  each 
intervening  load  on  the  base. 

Thus  the  first  loading  given, the  rail  was  on  the  base,  when  50,000 
pounds  was  applied,  which  load  (^used  a  set  of  ".0005.  This  load  was 
within  the  elastic  limit  of  the  metal;  hence  when  the  rail  was  reversed 
in  position  and  loaded  upon  the  head,  the  sets  did  not  begin  to  appear 
until  50,000  pounds  had  beeii  retiched,  wht^n  the  set  was  ",0008. 

The  elastic  limit  was  60,000  pounds  total,  or  (51,810  i)ounds  per  square 
iiKjh  maximum  fiber  stress.  When  this  load  was  released  to  the  initial 
load,  the  set  was  ".0028.  Loads  were  continued  on  the  head  up  to 
90,000  pounds,  which  caused  the  set  to  reach  ".1008. 

This  disturbance  prodm^ed  a  marked  effect  when  the  rail  was  re- 
versed and  loaded  on  the  base,  for  a  load  of  20/)00  pounds  on  the  base 
now  caused  the  set  ".0111,  whereas  before  disturbing  the  metal  50,000 
I)ounds'  load  had  only  caused  a  set  of  ".0005. 

Ab  succeeding  higher  loads  were  applied  to  the  base  the  sets  in- 
creased, reaching  ",3105,  the  greatest  observed  after  .100,000  pounds 
load. 

The  effect  of  gradually  increasing  loads  on  the  base  when  the  rail 
was  reversed  and  loaded  in  tlie  opi)osite  direction  is  shown  in  the 
table  by  the  gradual  increase  of  sets  under  the  loads  10,000  pounds 
and  20,000  pounds,  and  under  the  higlier  loads  which  were  eventually 
reaehed. 

After  reaching  100,000  i)ounds  the  rei>etition  of  this  stress  did  not 
cause  an  increase  in  the  magnitude  of  the  sets,  but,  on  the  other  hand, 
there  was  a  falling  off  in  the  total  amount  observed. 

A  rest  of  3  months  27  days  caused  a  marked  temporary  reduction  in 
the  sets,  which  was  followed  by  higher  sets  when  the  loadings  were  re- 
sumed; still  the  sets  did  not  again  reach  their  maximum  values. 

The  significance  of  this  behavior  of  the  metal  to  endure  repeated 
stresses  without  increase  of  sets,  disidaying,  in  fact,  a  tendency  to- 
wards diminished  sets  under  a  constant  maximum  lo£ul,  is  of  unusual 
importance. 

Taken  in  connection  with  the  fact  that  the  continued  application  of 
such  loads  will  eventually  rupture  the  metal,  the  deduction  follows, 
that  an  old  rail  which  has  been  repeatedly  overstrained  might  be  ex- 
pected to  fracture  without  displaying  an  increase  in  permanent  sets. 
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Rail  K"o.  34. — ^In  test  No.  67  the  end  supports  were  placed  54",  42", 
and  30"  apart  successiyely,  and  deflections  measured  in  each  position 
when  loaded  on  the  head  and  on  the  base. 

The  deflections  were  relatively  greatest  with  the  least  span — that  is, 
the  deflections  did  not  vary  directly  as  the  cube  of  the  spans,  but  as 
the  distance  between  8upx)orts  was  diminished  the  deflections  appeared 
to  increase  proportionally. 

The  relative  influence  of  the  end  bearings  as  affecting  the  apparent 
deflections  would  decrease  with  increase  of  the  span. 

The  modulus  of  elasticity  when  computed  from  the  data  of  the  54" 
span,  the  load  being  applied  to  the  head  of  the  rail,  was  25,370,000 
pounds  per  square  inch  against  21,560,000  pounds  per  square  inch,  the 
ap]iarent  value  when  loaded  on  the  3u"  span. 

After  observing  the  deflections  at  difl'erent  spans  when  the  rail  was 
loaded  on  the  head,  the  span  being  30"  at  the  time,  the  stress  was  in- 
creased to  80,000  pounds  total  load,  then  the  rail  was  reversed  and 
loaded  on  the  base.  At  76,000  pounds  fracture  occurred. 
•  The  appearance  of  the  fractured  surface  was  granular,  except  the 
metal  near  the  top  surface  of  the  head,  which  presented  a  smooth, 
sheared  appearance  to  a  depth  of  about  ".05. 

In  test  No.  68  the  load  was  applied  to  the  base  of  the  rail. 

Fracture  occurred  at  61,770  pounds  per  square  inch  inaximum  fiber 
stress,  which  it  will  be  observed  is  much  below  the  strength  of  any  of 
the  tensile  specimens  taken  from  this  rail. 

The  appearance  of  the  fractured  surface  was  the  same  as  before 
described. 

In  test  No.  92  the  top  surface  of  the  head  had  been  planed  off  and  the 
comers  rounded,  reducing  the  height  of  the  rail  about  ".20,  where  the 
most  metal  was  removed,  and  on  the  lowet*  side  of  the  head  about  ".10. 

This  apparently  removed  the  metal  which  liad  been  directly  disturbed 
by  the  wheel  pressures  on  the  head  of  the  rail,  for  the  remaining  metal 
now  displayed  toughness  and  ductility. 

The  rail  bent  through  an  angle  of  37^  without  fracture  with  the  head 
being  on  the  tension  side  of  the  bond. 

In  test  No.  93  the  rail  was  bent  through  an  angle  of  50^  without 
fracture  with  the  base  on  the  tension  side  of  the  bend. 

In  tests  Nos.  69  and  70  the  former  was  loaded  on  the  base  and  frac- 
tured in  a  brittle  manner  under  63,900  pounds,  while  the  latter  sus- 
tained 99,800  pounds,  when  it  failed  by  continuing  to  bend,  the  metal 
not  rupturing. 

In  test  No.  71  a  section  of  rail  was  used  which  had  granular  fractures 
at  each  end,  which  had  been  caused  by  bending  with  the  head  on  the 
tension  side,  the  fractures  having  been  caused  without  appreciable  per- 
manent deflection  preceding  rupture.  In  this  test  the  bending  was  done 
in  the  reverse  direction,  the  load  being  applied  to  the  head. 

The  rail  bent  through  an  angle  of  25°,  when  a  crack  was  started  in 
one  fl^ange  at  a  place  where  a  spike  had  worn  away  the  metal,  making 
a  notch  about  ".10  deep. 

Another  piece  o^  this  rail,  test  No.  72,  had  the  head  planed  off,  re- 
moving part  of  the  metal  affected  by  the  wheel  pressures,  but  leaving 
at  the  comers  some  of  ^he  disturbed  metal,  the  presence  of  which  metal 
^  apparently  caused  a  brittle  fracture.    The  load  was  applied  to  the  base. 

One  of  the  ends  was  taken  after  fracture,  its  comers  rounded,  when 
it  then  bent  through  an  angle  of  40°  without  fracture. 

The  head  was  cut  off  the  other  fractured  end,  taking  a  cut  along  the 
web,  the  corners  of  the  head  rounded,  and  it  was  then  bent  through  60^ 
without  fracture. 
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The  top  surface  of  tlie  head  was  on  the  tension  side  of  the  bend. 

In  a  similar  manner  the  head  was  cut  off  from  the  section  of  rail  used 
in  test  No.  73,  leaving  the  top  surface  untouched.  This  was  bent  with 
the  top  on  the  tension  side.    A  brittle  fracture  followed. 

In  test  No.  7Sb  the  head  of  tlie  rail,  which  had  been  cut  off  by  a  cut 
taken  along  the  web  as  in  the  other  instances,  was  exposed  to  a  high  scal- 
ing heat,  and,  after  cooling,  the  piece  of  head  was  bent  through  an^  an- 
gle of  68°  without  fracture,  the  top  surfao;e  being  on  the  tension  side. 

The  flow  of  the  metal  in  the  head  of  rail  No.  34  took  place  in  both 
directions,  forming  a  iin  on  the  inside  and  on  the  outside.  Along  the 
middle  of  the  top  surface  the  head  was  concave  and  showed  the  flat- 
tened edges  of  flaky  metal. 

The  part  of  the  fracture  lying  next  the  top  surface  of  the  head, 
which  is  described  as  having  an  oblique  sheared  appearance,  took,  in 
each  case,  an  inclination  from  the  direction  the  traffic  passed  over  the 
rail. 

It  is  apparent  that  those  rails  which  had  endured  much  distortion  of 
the  metal  of  the  heads  under  the  wheel  pressures  were  consequently  in  ^ 
a  weakened  and  brittle  condition  when  exposed  to  loads  bending  them* 
with  the  head  on  the  tension  side,  although  when  bent  in  the  reverse 
direction  they  displayed  greater  strength  and  toughness. 

The  restoration  of  the  section  of  head  of  rail  No.  34,  by  exposure  to 
a  high  scaling  heat,  indicates  that  the  brittle  condition  does  not  require, 
necessarily,  the  presence  of  incipient  fractures. 


JTo.S. 


S.78 
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KO.  89. 

Rail  No.  9. 

Part  of  brand  in  sight,  "  Landore  Siemen.^ 

Supplementary  test  (see  Report  of  Tests  of  Metals,  1889,  page  443,  for 
original  test):  Height,  3".85;  width  of  base,  3".78j  weight  per  yard, 
58.9  pounds. 

Ends  supported  22'M  apart       ^ 

Loaded  on  base  at  the  middle. 


Applied  load*. 

Deflections. 

Riiccessive 
deflecUoDS. 

Deflection 
sets. 

Remarks. 

Total. 

Maximnm 
fiber  stress. 

Poundt. 
2,000 
10,000 
20,000 
30,000 
40.000 
50.000 
55,000 
60,000 
66.000 
70,000 
75,000 
80,000 
84,180 

Pounds. 
2,060 
10,320 
20,630 
30.950 
41,260 
51.580 
56.730 
61,890 
67.060 
72,210 
77. 360 
82,520 
86,400 

Inch. 
0. 
.01 
.03 
.04 
.05 
.08 
.09 
.12 
.17 
.25 
.36 
.46 

Inch. 
0.     • 
.01 
.02 
.01 
.01 
.03 
.01 
.03 
.05 
.06 
.11 
.10 

Inch. 
0. 

Initial  load. 
Ultimate  itrengtli. 

Granular  appearance,  radiating  from  the  top  of  the  head.  The  metal 
at  the  top  surface  of  the  head  to  a  depth  of  '^04  to  '^06  had  a  smooth 
sheared  appearance. 

The  metal  had  flowed  under  the  wheel  pressures  and  had  formed  a 
fin  on  each  side  of  the  head* 
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No.  58. 

Steel  Eail  No.  15. 

McClure  section  (Mark^  5602)  rolled  by  the  North  Chicago  Rolling 
Mill  Company, Chicago,  ill.:  Height,  S'MTj  width  of  base,  6"j  weight 
per  yard,  83J  pounds. 

Ends  supported  30"  apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 


TotfU. 


Poundt. 

2,000 

10,000 

20,000 

30,000 

40.000 

50,000 

00,000 

70,000 

80,000 

90,000 

92.000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114, 000 

lltf,.000 

118,000 

120,000 

122,000 

124,000 

126,000 

128,000 

130,000 

132,000 

134,000 

136,000 

188,000 

140,000 


Maximum 
fiber  sines. 


Pounds. 
1,320 
6.620 
13,240 
19,860 
26,480 
33,100 
39.720 
46,340 
52,960 
59,560 
60,910 
62, 230 
63,550 

'  64,880 
66,200 
67,530 
68,850 
70, 170 
71.500 
72,820 
74,150 
75,480 
76,800 
78, 120 
79. 440 
80,770 
82,090 
83,720 
84,740 
86,060 
87,390 
88.710 
90,040 
91,360 

92,080 


Deflections. 


i 


Inch. 

0. 

.0093 
.0193 
.0289 
.0379 
.0470 
.0S60 
.0650 
.0735 
.0833 
.0851 
,0871 
.0691 
.0912 
.0933 
.0957 
.0979 
.1002 
.1034 
.1050 
.1077 
.1100 
.1127 
.1167 
.1188 
.1223 
.1259 
.1323 
.1428 
.1540 
.1695 
.1942 
.2050 
.2125 
.2360 
.2478 
.2520 


SuccMsive 
defleotions. 


Inch, 

0. 
.0093 
.0100 
.0096 
.0090 
.0091 
.0090 
.0090 
.0085 
.0098 
.0018 
.0020 
.0020 
.0021 
.0021 
.0024 
.0022 
.0023 
.0022 
.0026 
.0027 
.0023 
.0027 
.0030 
.0031 
.0035 
.0036 
.0064 
.0105 
.0112 
.0155 
.0247 
.0108 
.0075 
.0235 
.0118 
.0042 


Deflection 
seta. 


Inch. 
0. 
.0004 


.0008 


.0011 
.0026 


.0038 


.0062 


.0108 


.0360 


.1205 


Bemarka. 


Initial  load. 


£=20,910,000. 


Elastic  limit. 


Scale  starts  ofd 


After  5  minntes. 
After  10  minnte*. 


Rail  removed  firom  machine  and  rest-ed  14  months. 
Tested  in  reversed  position,  the  load  being  applied  to  tiie  base  of  the  rail  at  the  middle  of  its 

length. 


2,000 
10,000 
20,000 
30,000 
40.000 
50,000 
60.000 
70,000 
80,000 
90,000 
100,000 


1,320 
6,620 
13,240 
19,860 
26,480 
33,100 
39,720 
46,340 
52.960 
50,580 
66,200 


0. 

.0095 
.0200 
.0208 
.0395 
.0408 
.0610 
.0746 
.0910 
.1110 
.1367 


0. 

.0095 
.0105 
.0098 
.0097 
.0103 
.0112 
.0135 
.0165 
.0200 
.0257 


0. 

.0009 
.0005 
.0007 
.0010 
.0021 
.0045 
.0092 
.0168 
.0277 
.0440 


Initial  load. 


Load  released  and  rail  again  reverstsd  in  position  and  loaded  on  the  head  at  the  middle. 


2,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70.000 
80,000 
90,000 
100,000 


1,320 
6.620 
13,240 
19.860 
26,480 
33.100 
89,720 
46,340 
52,900 
59,580 
60,200 


0. 

.0104 
.0217 
.0328 
.0436 
.0545 
.0658 
.0770 
.0887 
.1010 
.U43 


0. 
.0104 
.0113 
.0111 
.0108 
.0109 
.0113 
.0112 

-.0117 
.0123 
.0133 


0. 

.0011 
.0022 
.0031 
.0043 
.0068 
.0076 
.0097 
.0125 
.0158 
.0198 


Initial  load. 


Sail  Sigain  reversed  in  position,  and  loaded  on  the  base  at  the  middle. 


J^mm 


c^O.  IS. 
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BTo.  58— Continued. 


Applied  loads. 

^^—  ^1^  ^^J^  ^^  Jh  ^b«^B^  ^h 

Deflectien 
sets. 

TotaL 

Maximum 

J^««"<»»idX«?»B. 

Remarks. 

fiber  stress. 

Poundi, 

Pifundt. 

Inch. 

Inch. 

Inch, 

1 

2,000 

1,320 

0. 

0. 

0. 

Initial  load. 

10,000 

6,620 

.0100 

.0100 

.0010 

20.000 

13,240 

.0217 

.0117 

.0019 

30,000 

19,860 

.0323 

.0106 

.0029 

40,000 

26.480 

.0427 

.0104 

.0039 

50,000 

33,100 

.0535 

.0108 

.0064 

60,000 

39,720 

.0644 

.0109 

.0072 

70,000 

46.340 

,0757 

.0113 

.0093 

80,000 

52,960 

.0875 

.0118 

.0124 

90,000 

59,580 

.1002 

.0127 

.0164 

100,000 

66,200 

.1170 

.0168 

.0238 

Rail  removed  from  machine  and  middle  section  of  its  length  about  10".  heated  red  hot.    Al- 

lowed to  cool  gradually  until  the  color  had  left  it,  tlien  cooliof;  wm  haMri^iied  with  water.        i 

Rail  reversed  in  position,  loading  on  the  head  at  the  middle. 

2,000 

1,320 

0. 

0. 

0. 

Initial  load. 

10,000 

6,620 

.0008 

.0098 

•.0007 

20,000 

13,240 

.0207 

.0109 

.0012 

30.000 

19,860 

.0311 

.0104 

.0014 

40.000 

26,480 

.0407 

.0096 

.0017 

ft 

1 

5O.U0O 

33,100 

.0505 

.0008 

.0018 

60.000 

39,720 

.0597 

.0092 

.0022 

70,000 

46,340 

.0690 

.0093 

.0028 

80,000 

52,960 

.0790 

.0100 

.0034 

90,000 

50,580 

.0800 

.0100 

.0047 

100,000 

66,200 

.1000 

.OUO 

.0063 

Reversed  in  position  and  loaded  on  the  base  at  the  mlddls 

2,000 

1,320 

0. 

0. 

9 

0. 

Initial  load. 

10,000 

6,620 

.0100 

.0100 

.0011 

20,000 

13,240 

.  0219 

.0119 

.0022 

30,000 

19,860 

.0328 

.0109 

.0046 

40,000 

26,480 

.0437 

.0109 

.0052 

50,000 

33,100 

.0542 

.0106 

.0066 

60,000 

30,720 

.0640 

.0098 

.0072 

70,000 

46,34(k 
52,96^ 

.0736 

.0096 

.0077 

80,000 

.0834 

.0098 

.0086 

00.000 

50,580 

.0034 

.0100 

.0098 

100,000 

66,200 

.1048 

,0109 

.0117 

R«il  removed  from  machine  and  middle  of  it's  length  heated  to  nearly  the  same  lomperatare  as 

before,  and  allowed  to  cool  slowly  in  hot  ashes.    Test  resnmed  aftor  16  hours. 

Reversed  in  position  and  loaded  on  the  head  at  the  middle. 

2,000 

1,320 

0. 

0. 

0. 

Initial  load. 

10,000 

6,620 

.0007 

.0097 

.0005 

• 

20,000 

18,240 

.0206 

.0109 

.0007 

30,000 

19,860 

.0307 

.0101 

.0010 

40,000 

26,480 

.0402 

.0005 

.0011 

50,000 

33.100 

.0498 

.0096 

.0013 

60,000 

89,720 

.0690 

.0092 

.0015 

70,000 

46,340 

.0683 

.0093 

.0017 

80,000 

52,060 

.0778 

.0095 

.0024 

90,000 

60,580 

.0877 

.0090 

.0035 

100,000 

06,200 

.0085 

.0108 

.0052 

Reversed  in  position  and  loaded  on  the  base  at  the  middle. 

2,000 

1,820 

0. 

0. 

0. 

Initial  load. 

10,000 

6,620 

.0102 

.0103 

.0009 

20,000 

13,240 

.0216 

.0113 

.0016 

30,000 

10,860 

.0318 

.0103 

.0022 

40,000 

26,480 

.0415 

.0007 

.0028 

50,000 

33,100 

.0513 

.0098 

.0035 

60,000 

30,720 

.0608 

.0095 

.0040 

70,000 

46,340 

.0706 

.0098 

.0047 

800,00 

52,960 

.0799 

.0093 

.0055 

90,000 

59,580 

.0890 

.0100 

.0067 

100,000 

66,300 

.1000 

.0110 

.0085 

Reversed  in  position  and  loaded  on  the  head  at  the  middle. 

\ 
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Applied  loads. 

Snccessivo 
detiectious. 

Deflection 
sets. 

Tstal. 

Maxiraum 

Deflections. 

Komarks. 

fiber  stress. 

Poundst. 

Poundt. 

Inch. 

Inch. 

Inch. 

2,000 

1,320 

0. 

0. 

0. 

Initial  load. 

10,000 

6,620 

.0100 

.0100 

.0008 

20,000 

13,  240 

.0211 

.0111 

.0013 

30,000 

19, 860 

.0317 

.0106 

.0020 

40.000 

26.  480 

.  0417 

.0100 

.0026 

50,000 

33.](ifl 

.0518 

.0101 

.0032 

60,000 

39, 720 

.{H$15 

.0097 

.0040 

70,000 

46,  340 

.0712 

.0097 

.0048 

80,000 

52,060 

.0810 

.0098 

.0056 

90,000 

59,  .'>80 

.0908 

.0098 

.0065 

100, 000  • 

66,200 

.  1012 

.0104 

.0078 

• 

110,000 
120, 000 

72,  820 

.1135 

.0123 

79, 440 

.1300 

.0165 

130,000 

86,060 

.2275 

.0975 

*  .1015 

Scale  starts. 

Reversed  in  position  and  loaded  on  tho  base  at  the  middle. 

2,000 

1,320 

0. 

0.     • 

0. 

Initial  load. 

10,000 

6,620 

.6115 

.0115 

.0023 

20.000 

13,240 

.0257 

.0112 

.0056 

30,000 

19,  800 

.0391 

.0134 

.0095 

40,000 

26,480 

.0533 

.0142 

.0133 

50,000 

33, 100 

.0683 

.0150 

.  0190 

Hoversetl  in  position  and  loaded  oh  the  head  at  the  middle. 

2.000 

1,320 

0. 

0. 

0. 

Initial  load. 

10,000 

6,620 

.0099 

.0099 

.0010 

20,000 

13,240 

.0216 

.0117 

.00L4 

30,000 

19,860 

.0315 

.0(^9 

.0018 

40,000 

26,480 

.0421 

.0106 

.0024 

50,000 

33, 100 

.0520 

.0099 

'.0030 

60,000 

39. 720 

.  0615 

.0095 

.0038 

70,000 

46, 340 

.0719 

.0104 

.0045 

80,000 

52,900 

.0820 

.0101 

.0056 

90,000 

59, 580 

.0925 

.0105 

.0071 

100,000 

66,200 

.1040 

.0115 

.0089 

Teat  discontinued. 

•     No.  78. 
Steel  Eail  No.  18, 


Brauded  "Barrow  Steel  1868 
Height,  4". 
Width  of  base,  3".75. 
Weight  per  yard,  54.5  ponnds. 
Supports  at  ends  30"  apart. 
Loaded  on  bead  at  the  middle. 


•  • 


n 


Applied  loads. 

Deflections. 

Surox»8ftive 
deflections. 

Deflection 
sets. 

Beniarks. 

Total. 

Maximum 
filler  stress. 

Pounds. 

2,000 

4.000 

6.000 

8,000 

10,000 

12,000 

14,000 

16.000 

18,000 

?0,000 

22.000 

24.000 

26,000 

Pound*. 

2,750 

5,490 

8,240 

10,980 

13. 730 

16.480 

19,  220 

21,  970 

24, 710 

27. 460 

30. 210 

32. 950 

85,700 

Inch. 

0. 

.0052 
.0100 
.  0143 
.0185 
.0238 
.0267 
.0310 
.0:352 
.0393 
.04:15 
.0478 
.0523 

Inch. 

0. 
.0052 
.0048 
.0043 
.0042 
.0053 
.0029 
.0043 
.0042 
.0041 
.0042 
.0043 

Inch. 
0. 

Initial  load. 

.0007  ' 

.0008 

.0045 

JTo.  /S. 


^TCtivSeet    Stt:rroYv-  t^ieely  /S68 ! 


9  » 


Ur-    -       - 
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Applied  loads. 

Deflectionf. 

Sacc«Mive 
deflectioiw. 

Deflection 

seta. 

ToUL 

Maxlmam 
fiber  ttresa. 

Poundg. 
28,000 
80,000 
82.000 
34,000 
36,000 
88,000 
40.000 
42.000 
44,000 
46,000 
48,000 
60,000 
10,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,060 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 

100,000 

3,000 
20,000 
30,000 
40.000 
50.000 
60.000 
70,000 
80.000 
90,000 
100,000 

103.000 
103,480 

Poundi. 

38,440 

41*190 

43,940 

46,680 

49,430 

62, 170 

54,920 

57,670 

60.410 

63,160 

66,900 

68,660 

13,730 

71,400 

74, 140 

76.890 

79.630 

82,380 

85,130 

87.870 

90,620 

93,360 

96,110 

96,860 

101,600 

104,350 

107,090 

109.840. 

112.500 

115,880 

118,080 

120,630 

123,670 

126,320 

129,060 

137.300 

2,750 

27,460 

41,190 

54,920 

68.650 

82,380 

96,110 

109. 840 

123.570 

137,300 

141,420 
142,080 

Inches. 
.0550 
.0600 

•  .0640 
.0680 
.0720 
.0760 
.0801 
.0845 
.0892 
.0932 
.0975 
.1025 

Jneh, 
.0036 
.0041 
.0040 
.0040 
.0040 
.0040 
.0041 
.OOU 
.0047 
.0040 
.0043 
.0060 

Inch. 

E=24,oao,ooa 

EUatio  limit 

Beeted  under  this  load  14  hoars. 

Saatained  this  load  10  rainntet. 

lae. 
Initial  load. 

Bail  is  now  nearly  straight  along 
the  head. 

Ultimate  strength.       * 

.0009 

.0017 

.0042 

.1062 

.1113 

.1165 

.1228 

.1296 

.1385 

.1492 

.1832 

.2332 

.3005 

.37 

.46 

.50 

.61 

.70 

.82 

.96 

1.10 

1.27 

1.48 

1.78 

2.11 

.0037 
.0051 
.0052 
^    .0063 
.0068 
.0089 
.0107 
.0340 
.0500 
.0763 
.0605 
.09 
.04 
.11 
.09 
.12 
.14 
.14 
.17 
.21 
.30 
.33 

.0122 

.1668 

2.30 
loaded  on  bi 
0. 

I       0- 
.00 

.14 

.24 

.37 

.67 

.76 

1.00 

1.56 

2.47 

^09 

.evened  and 

0. 
.09 
.06 
.10 
.13 
.20 
.19 
.24 
.55 
.02 

.52 

A  piece  7''.45  long  was  detached  from  the  top  of  the  rail  opposite  the- 
middle  plunger. 


E 


t 


Appearance,  granular,  radiating  from  the  end  of  the  detached  piece, 
which  was  3"  from  the  center  of  the  middle  plunger. 

There  were  no  indications  of  shearing  effect  from  wheel  pressures  at. 
the  surface  of  the  head. 
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No.  79. 

Bail  No.  18. 

Another  section  of  same  rail  as  No.  78. 
Ends  supi)orted  30'^  apart. 
Loaded  on  base  at  the  middle. 


Applied  loada. 

Defleclionji. 

SiK'ccBflire 
deflections. 

Deflection 
sets. 

m 

Bemarka. 

Total 

Maximum 
fiber  atrees. 

Founds. 
2,000 
20,000 
30,000 
40,000 
50,000 
60,000 
66,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.U00 
90,000 
91,850 

Pounds. 

2,750 

27,460 

41,190 

54.920 

08,650 

82,380 

89,250 

96,110 

98,860 

101,600 

104,350 

107, 090 

109,840 

112,590 

115, 330 

118,080 

120,820 

123, 570 

126,110 

Inclws. 

0. 

.03 

.05 

.08 

.10 

.13 

.18 

.30 

.37 

.43 

.50 

.58 

.68 

.77 

.88 

1.01 

1.15 

1.36 

Inch. 

0. 
.03 
.02 
.03 
.02 
.03 
.05 
.12 
.07 
.06 
,07 
.08 
.10 
.09 
.11 
.13 
.14 
.21 

Ineh. 
0. 

Initialload. 
Ultimate  strength. 

> 

Granular  appearance,  radiating  from  top  surface  of  the  rail. 


^T-ajt^ea  '^:P  iS  Oo    /S7S 


/' 


t 


^tXSd.. 


f  .di?-' 


// 
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isro.80. 


Steel  Bail  No.  21. 


Branded  "P.  S.  Cq.,  1879.'' 

Eeight,  3".93;  width  of  base,  3".78;  weight  per  yard,  58  paunds. 

En&  supported  3C  apart. 

Loaded  on  head  at  the  middle. 


Appli^  loji^. 


Tottfl. 


Pounds. 
2,000 
4,000 
ft,  000 
8.000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
66,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
80,000 
88,000 


Mazliniim 
fiber  etrenis. 


Pounds. 

2,570 

5,140 

7,710 

10,280 

12,850 

15,420 

17,000 

20,560 

23,130 

25,700 

28,270 

30,840 

33, 410 

35,980 

38,550 

41,120 

43,690 

46,260 

48,830 

51,400 

53,970 

56,540 

50,110 

61,680 

64.250 

60,820 

60.300 

ffri,960 

74,580 

77,100 

79,670 

82,240 

84,810 

•  87,380 

89,950 

92,520 

95,090 

97,660 

100,230 

102,800 

105,380 

107,950 

110.520 

113,090 


Deflections. 


Inches. 
0. 

.0053 
.0100 
.0148 
.0101 
.0238 
.0282 
.0327 
.0370 
.0413 
.0458 
.0503 
.0545 
.0586 
.0680 
.0670 
.0715 
^  .0757 
.0798 
.0840 
.0885 
.0929 
.0981 
.1043 
.1113 
.1220 
.1500 
.1880 
.2097 
.3460 
.27 
.34 
.40 
.47 
.52 
.61 
.69 
.78 
.66 

1.08 
1.21 
1.42 


SaccefisiTe 
deflecUons. 


Inch. 

0. 

.0053 
.0047 
.0048 
.0043 
.0047 

..0044 
.0045 
.0043 
.0013 
0045 
.  0(145 
.0042 
.<N)41 
.0044 
.0\M0 
.0045 
.0042 
.0041 
.0042 
.0045 
.0044 
.0052 
.0062 
.0070 
.0107 
.0280 
.0380 
.0217 
.0303 
.0240 
.07 
.06 
.07 
.05 
.00 
.08 
.09 
.08 

,  .12 
.10 
.13 
.21 


Deflection  t 
sets. 


Inch. 
0. 


0010 


.0019 


,0023> 


0037 


0118 


1240 


Bemarks. 


Initial  loAcL 


£  =  22,010,000. 


Elastic  limit. 


(Jltkmate  sirengtii. 


Fracture  began  at  lower  corner  of  one  flange  of  the  base,  2"  from 
middle  of  span,  at  a  place  where  the  metal  had  been  indented  '^08 
across  the  corner. 

The  fracture  was  granular,  radiating  from  the  indented  corner. 

At  the  surface  of  the  head  and  f#r  a  depth  of  ".02  to  ".04  the  frac- 
ture presented  a  sheared  appearance  and  showed  where  the  metal  had 
flowed  laterally  under  the  wheel  pressures. 


340  '  STEEL  RAILS. 

No.  81. 
Bail  BTo.  21. 

Kotch  in  base  of  rail,  in  one  flbnge  V\iO  long  in  direction  of  length 
of  rail  by  ".83  deep. 

ThiSvnotch  was  cnt  in  flange,  apparently  by  means  of  a  cold  chisel. 

Hdght,  3".93;  width  of  base  adjacent  to  notch,  3''.78. 

Supported  at  ends  30''  apart. 

Loaded  on  head  at  the  middle  at  a  place  opposite  to  not^h  in  the 
base. 


Applied  loads. 

DeAeotiom. 

BocoMsiTe 
deflectionB. 

Deflection 
Bets. 

Bemsrks. 

Total. 

Maximnm 
fiber  BtroBS. 

Pounds. 
2,000 
20,000 
30,000 
40.000 
45,000 
60,000 
51,400 

Pounds. 
2,570 
25,700 
81,550 
51,400 
57,830 
64,250 
66,060 

0. 
.04 
.07 
.10 
.11 

Ineh. 
0. 
.04 
.03 
.03 
.01 
.03 

Inch. 
0. 

Initisl  load. 

• 

Ultimate  strength. 

Fracture  granular,  radiating  from  the  notch  in  the  base, 
appearance  next  surface  of  the  head. 


Sheared 

I 


No.  82. 

Bail  No.  2L 

Height,  3".93;  width  of  base,  3".78. 
Supported  at  ends  30"  apart. 
Loaded  on  base  at  the  middle. 


Applied  loads. 

Oeflections. 

SaooessiTe 
delleotions. 

Deflection 
sets. 

Riwnarlrs. 

TotsL 

Maximnm 
fiber  stress. 

Pounds. 

2,000 
20,000 
80,000 
40,000 
45,000 
50,000 
55,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
74,000 

Pounds. 
2,570 
25,700 
88,550 
51,400 
57»8M 

g;680 
77,100 
70.670 
82,240 
84.810 
87,380 
80,050 
02,520 
05,000 
06,250 

Inch. 
0. 
.04 
.06 
.08 
.10 
.12 
.17 
.25 
.31 
.83 
.40 
.47 
.52 
.50 
.67 

Jneh. 
0. 
.04 
.02 
.02 
.02 
.02 
.05 
.08 
.06 
.02 
.07 
.07 
.05 
.07 
.08 

Jneh. 
0. 

Initial  load. 
Ultimate  strengtlL. 

.18 

^         .32 

•  •««4K«««««*«^ 

■^ 

Appearance,  granular,  radiating  from  one  side  of  the  head. 

The  metal  near  the  surface  of  the  head  showed  a  sheared  api>ear- 
ance  to  a  depth  of  '^04  to  ".08,  the  center  of  radiation  of  the  granular 
metal  b^ing  at  the  side  of  the  head  having  the  deepest  shear^  metal. 
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No.  83. 
Steel  Rail  No.  22. 


Branded  <*  12  A  &  B  I  &  S«  Troy  Steel  1883  12.^ 

Height,  4^^26;  width  of  base,  4'^28^  weight  per  yard,  65.4  ponnds. 

Ends  supported  30^^  apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 


Total. 


Poundt, 
2.000 
4,000 
0,000 
8,000 
10.000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
28,000 
28,000 
30,000 
82,000 
84,000 
30, 000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54,000 
66,000 
68,000 
60,000 
82,000 
64,600 
66,000 
68,000 
70,000 
8,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
•4,000 
06,000 
-  08,000 
100,000 


2,000 
20,000 

30;  000 

40,000 

6a,  000 

60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 


Majjmain 
fiber  streM. 


IHmndf. 
2,210 
4,420 
6,630 
'  8,840 
11,060 
18.270 
16,480 
17,680 
19,900 
22,110 
24,320 
26,530 
2^,740 
80,960 
83,170 
86,880 
87,690 
89,800 
42,010 
44,220 
46,430 
48,640 
60,860 
53,060 
66,280 
67,500 
60,710 
61,820 
64,180 
66,340 
68,660 
70,760 
72,980 
75,190 
77,400 
8,850 
79,610 
81.820 
84,030 
86,240 
88,460 
90,670 
92,880 
95.090 
97,800 
99.510 
101.720 
103,930 
106,150 
106,360 
110. 670 


2,210 
22,110 
38,170 
44,220 
56,280 
66,340 
68,550 
70,760 
72,980 
75,190 
77,400 
79,610 
81,820 
84,030 


Doflectli 


stlraVl 


TneKm, 
0. 

.0040 
.0077 
.0116 
.0153 
.0195 
.0229 
.0268 
.0306 
.0340 
.0373 
.0411 
.0446 
.0480 
.0513 
.0552 
.0587 
.0624 
.0665 
.0688 
.0725 
.0765 
.0804 
.0860 
.0895 
.0045 
.1018 
.1170 
.1340 
,1750 
.22 
.26 
.20 
.83 
.80 


.40 

.41 

.51 

.60 

.66 

.76 

.85 

.95 

1.06 

1.15 

1.83 

1.46 

1.68 

1.96 

2.28 


0. 
.09 
.16 
.26 
.87 
.67 
.60 
.64 
.68 

•P 
.lQ 

.80 

.87 

.02 


SaocessiTe 
deflections. 


/neft. 

Oi 
.0040 
.0037 
.0038 
.0038 
.0042 
.0034 
.0039 
.0037 
.0035 
.0033 
.0038 
.0035 
.0034 
.0033 
.0039 
.0035 
.0037 
.0031 
.0033 
.0037 
.0040 
.0039 
.0046 
.0045 
.0050 
.0073 
.0152 
.0170 
.0410 

'.045 
.04 
.03 
.04 
.06 


.01 
.01 
.10 
.09 
.06 
.10 
.09 
.10 
.10 
.10 
.18 
.13 
.22 
.28 
.30 


Deflection 
sets. 


Inekes. 
0. 


,0003 


.0006 


.0013 


.0026 


.0076 


.0740 


Initial  load. 


£  =  21,640,000. 
Elastic  limit. 


Rested  under  this  load  40  hours. 


2.06 


Beversed  and  loaded  on  hase. 


0. 
.09 
.07 
.10 
.11 
.20 
.02 
.06 
.04 
.04 
.04 
.04 
.07 
.06 


0. 


.18 


.45 


Initial  load. 
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Applied  loads. 

Deflections. 

Snccesaive 
deflections. 

Deflection 
sets. 

Bemarks. 

To>al. 

Maxlmam 
fiber  streM. 

Pounds. 
78,000 
80,000 
88,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
97,900 

Pounds. 

86,240 

88,460 

90,670 

02.880 

96,090 

97,300 

99,510 

101,720   • 

103, 930 

106,150 

108,250 

Inches. 
.97 
-.96 
1.05 
1.08 
1.20 
1.29 
1.37 
1.47 
1.61 
1.71 

Inch. 
.05 
.01 
.07 
.03 
.12 

.09     . 
.08 
.10 
.14 
.10 

IncK 

Rested  under  load  15  minutes. 
Ultimate  strength. 

.83 

Fracture  granular,  radiating  from  top  surface  of  the  head. 

At  one  side  of  the  head  the  metal  presented  a  sheared  appearance 
and  evidence  of  flow  under  the  wheel  pressures.  The  part  thus  affected 
was  about  ".15  by  ".04  deep. 


No.  84. 
Kail  No.  22. 


Height,  4".26. 

Ends  supported  30"  apart. 

Loaded  on  base  at  middle. 


Applied  loads. 

Deflections. 

Successive 
deflections. 

Deflection 
sets. 

Remarks* 

Total 

Maximum 
fiber  stress. 

Pounds. 
2,000 
10,000 
20,000 
30,000 
40,000 
50.000 
62.000 
64,000 
56,000 
68,660 
60.000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74.000 
76,060 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
91,200 

Pounds. 
2.210 
11.060 
22.110 
33,170 
44.220 
55.280 
57.500 
59,710 
61.920 
64.130 
66,340 
68.650 
70.760 
72,080 
75.190 
77.400 
79, 610 
81.820 
84,030 
86.240 
88,450 
90.670 
92.880 
95.090 
97.800 
99,510 

100,840 

Inches. 
0. 

.02 

.04 

.06 

.08 

.10 

.11 

.13 

.16 

.17 

.18 

.20 

.23 

.25 

.28 

.32 

.37 

.42 

.47 

.52 

.58 

.66 

.73 

.80 

.90 
1.00 

Inch. 

0. 
.02 
.02 
.l»2 
.02 
.02 
.01 
.02 
.02 
.02 
.01 
.02 
.03 
.02 
.03 
.04 
.05 
.05 
.05 
.05 
.06 
.08 
.01 
.07 
.10 
.10 

I^ch.^ 
0. 

Initial  loal 
Ultimate  strength. 

.02 

.07 

.20 

.45 

Fractured  obliquely  across  rail,  beginning  at  the  surface  of  the  bead 
2Jt"  eccentric  from  the  middle  bearing,  and  extending  to  the  base  sit  the 
middle  of  the  span. 

Appearance,  granular.  At  one  side  of  the  head  the  metal  presented 
a  sheared  appearance,  with  evidence  of  slight  flow  under  the  wheel 
pressures. 
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No.  85. 

Steel  Rail  No.  23. 

Section  of  new  rail  branded  "Lack*  I  &  C  Co.,  Scranton  4r^9.^ 
Height,  4".985  width  of  base,  6'';  weight  per  yard,  74.6  pounds. 
Ends  supports  30"  apart. 
Loaded  on- head  at  the  middle. 


Applied  load«. 

Suooaaaive 
deflectiona. 

Deflection 
aeta. 

Total. 

Maximniu 

DeflficfcioiM. 

Bemarka. 

fiber  streM. 

Poundt. 

Pound». 

Inch, 

Jn«A. 

Inch. 

2.000 

1,520 

0. 

0. 

0. 

Initial  load. 

-10.000 

7,690 

.0113 

.0113 

0. 

20,000 

15,240 

.0230 

-.0117 

.0001 

30,000 

22,850 

.0348 

.0118 

.0006 

• 

40,000 

30,470 

.0456 

.0111 

,0005 

50,000 

38,000 

.0673 

.0114 

.0008 

00,000 

45.710 

.0662 

.0109 

.0010 

70,000 

^,320 

.0770 

.0108 

.0012 

80,  poo 

00.040 

.0880 

.0110 

.;^22 

^ 

82,000 
84,000 
86,000 
88,000 

62,470 
63,000 
65,510 
67,040 

.0903 
.0026 
.0060 
.0075 

.0ir23 
.0023 
.0024 
.0025 

So  ale  fltarta  off  weL. 

00.000 

68,560 

.1000 

.0025 

.'oois' 

E=20,530,000. 

i>2,000 
M,000 

70,080 
71,610 

.1032 
.1058 

.0032 
.0026 

Elaatic  limit. 

06,000 

98,000 

100,000 

73,130 
74.060 
76,170 

.1090 
.1122 
.1163 

.0032 
.0032 
.0041 

•--^--« 

fooo?" 

102,000 
104,000 
106,900 
108,000 
110,000 

77.700 
70,220 
80,740 
82,270 
83,700- 

.1206 
<12S0 
.1325 
.1493 
.1420 

.0043 
.0044 
.0075 
.0068 
.0027 

Soatalned  110, 000  mom^tarily. 

*"•■"•••"••" 

.0298" 

112,000 
114,000 
116,  (.00 
118,000 
120,000 

85.320 
86,840 
88.360 
80.890 
91,410 

.1604 
.1702 
.1825 
.1983 

.0184 
.0098 
.0123 
.0158 

w 

.2230    <         .0247 

."oiio" 

Beveraed  and  loaded  on  bi 

lae. 

2,000 

1,620 

0. 

0. 

0. 

Initial  load. 

10,000 

7,620 

.0120 

.0120 

.0024 

20,000 

15,240 

.0280 

.0160 

.0062 

30,000 

22,850 

.0435 

.0155 

.0108 

40,000 

30,470 

.0695 

.0160 

.0170 

50.000 

38,000 

.0777 

.0182 

.0252 

. 

60,000 

45,710 

.0962 

.0185 

.0330 

70,000 

53,320 

.1182 

.0220 

.0449 

80,000 

60,040 

.1422 

.0240 

.0585 

00,000 

68.560 

.1725 

.0303 

.0722 

100,000 

76, 170 

.2066 

.0340 

.1007 

Beveraed  and  loaded  on  li 

Lead. 

2.000 

1,520 

0. 

0. 

0. 

InitialloAd. 

10,000 

7,620 

.0120 

.0120 

.0015 

20,000 

15,240 

.0258 

.0138 

.0029 

30,000 

22.850 

.0400 

.0142 

.0055 

40,000 

30,470 

.0537 

.0137 

.0084 

* 

50,000 

38,000 

.0670 

.0142 

.0118 

60,000 

45,710 

.0832 

.0153 

.0167 

70.000 

63,320 

.0906 

.0163 

.0228 

80,000 

60,940 

.1178 

.0183 

.0305 

00,000 

68,560 

.1378 

.0200 

.0400 

160,000 

76, 170 

.1611 

.0233 

.0530 

Removed  fh>m  machine. 

Tesi 

resamedaft 

er  a  period  of  reat  of  5|  montha.    Lo 

aded  on  the  baae  at  the  middle. 

1 
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Applied  loads. 

Sncoeasiye 
defleotionn. 

• 
Deflection 
acta. 

TotAL 

Maximnm 
fiber  streAs. 

Deflections. 

Itemarki. 

Pounds. 

PoundM. 

tfuih. 

Inch. 

Inch. 

• 

2«0U0 

1,520 

0. 

0. 

0.    > 

Initial  load. 

10,000 

7,020 

.0114 

.0114 

.0005 

20,000 

15,240 

.0235 

.0121 

.0008 

30,000 

22,850 

.0347 

.0112 

.0010 

40,  poo 

30,470 

.0459 

.0112 

.0012 

50,000 

38,090 

.0573 

.0114 

.0018 

60,000 

451710 

.0603 

.0120 

.0028 

70,000 

53,320 

.0821 

.0128 

.0048 

80.U00 

60.940 

.0960 

.0139 

.0082 

90,000 

66,560 

.1123 

.0163              .0138 

100,000 

76, 170 

.1334 

.0211               ,0240 

Beyersed  and  loaded  on  head. 

2,000 

1.520 

0. 

0. 

0. 

Initial  load. 

10,000 

7,620 

.0134 

.0134 

.0008 

- 

20,000 

15,240 

.0275 

.0145 

.0020 

J 

30,000 

22,850 

.0405 

.0130 

.0033 

/ 

40,000 

30,470 

.0535 

.0130 

.0048 

50,000 

38,090 

.0665 

.0130 

.0068 

00,000 

45,710 

.0798 

.(a38 

.0088 

* 

70,000 

53,320 

.0935 

.0137 

.0114 

w 

80,000 

60.940 

.1072 

.0137 

.0146 

00,000 

68,560 

.1217 

.0146 

.0180 

100,000 

76,170 

.1360 

.0143 

.0208 

« 

Bevened  and  loaded  on  the  baaa. 

2.000 

1,520 

0. 

0. 

a 

Initial  load. 

10,000 

7,620 

.0119 

.0110 

.0009 

20,000 

15,240 

.0246 

.0127 

.0020 

30,000 

22,850 

.0370 

.0124 

.0030 

« 

11,000 

8,380 

Reated  14  hours  under  this  load. 

40,000 

80,470 

.oieo* 

.oiio  ' 

.003^"" 

50,000 

38,090 

.0603 

.0123 

.0051 

OOvOOO 

45, 710 

.0740 

.0137 

.0080 

70,000 

53,320 

.0880 

.0140 

.0110 

80,000 

'60,940 

.  1023 

.  0143 

.0147 

00,000 

68,560 

.1175 

.0152 

.0192 

100,000 

76,170 

.1342 

.0167 

.0258 

J 
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Ibul  re^ov^  from  machine  and  middle  section  heated  over  a  length 
of  10'\ 

Expansion  hot  ".0670  in  6  inches. 

Estimated  temperature,  1780^  F. 

Cooled  in  the  open  air  and  then  returned  to  the  testing  machine  and. 
loaded  on  the  head  at  the  middle. 


Applied  looda. 

« 

^ 

t 

t 

Deflections. 

Saccessive 
defleotiona. 

Deflection 
seta. 

1 

»                    Bemarks. 

Total. 

Maximnm 

fiber  Btreas. 

1 
1 

Pounds. 

Patmdt. 

Inch. 

Inch. 

Inch, 

2,000 

1,520 

0. 

0. 

0. 

Initial  load. 

X 

7,620 

.0138 

.0138 

.0007 

1 

15,240 

.0272 

.0134 

.0012 

', 

90.000- 

22,850 

.0391 

.0119 

.0014 

, 

40,000 

30,470 

.awz 

.0116 

.0016 

4 

60,000 

88.000 

.0618 

.0111 

.0018 

00,000 

45,710 

.0731 

.  0113 

.0020 

1 

70,000 

63,330 

.0845 

.0114 

.0026 

1 

80,000 

60,940 

.0968 

.0123 

.003^ 

•                                                                                                              •            1 

90.000 

68,560 

.1092 

.  0rJ4 

Jms 

100,000 

76,170 

.1236 

.0144 

><0091 

HeverBed  and  loaded  on  the  base.                                                     i 

2,000 

1,530 

0. 

0. 

[        0. 

Initial  load. 

10,000 

7,620 

.0135 

.0135 

.0008 

1 

20,000 

15. 240 

.0265 

.0130 

.0017 

80,000 

22.850 

.0382 

.0117 

.0025 

40,000 

30, 470 

.0498 

.0116 

.0033 

50.000 

38.090 

.0615 

.0117 

.0043 

.60,000 

45,710 

.0733 

.0118 

.0051 

70,000 

53,320 

,     .0851 

.0118 

.0063 

80,000 

60,940 

.0976 

.0125 

.0084 

90,000 

68.560 

.1108 

.0132 

.0110 

100,000 

76, 170 

.1267 

.0150 

.0160 

• 

Reversed  and  loaded  on  head.                                                  1 

2,000 

1,520 

0. 

0. 

0. 

Initial  load. 

10,000 

7.620 

.0136 

.0136 

.0008 

20,000 

15,240 

.0274 

.0138 

.0016 

30,000 

22,850 

.0400 

.0126 

.0028 

40,000 

80, 470 

.0525 

.0125 

.0041 

50.000 

11.090 

.0048 

.0123 

.0063 

, 

60,000 

45, 710 

.0775 

.0127 

.0068 

70,000 

63, 320 

.0902 

.0127 

.0087 

80.000 

60,940 

.1029 

.0127 

.0105 

90,000 

68,560 

.1161 

.0132 

.0131 

' 

100,000 

76, 170 

.1307 

.0146 

.0166 

110,  opo 

120,000 
130,000 

83,790 

.15 

.0193 

91,410 
99.030 

.21 
.33 

.06 
.12 

•  ••*««  ■••«•• 

140,000 

106,650 

.48 

.15 

150.000 

114,280 

.68 

.20 

160,000 

121,880 

.90 

.22 

170,000 

129,500 

1.19 

.29 

',A"" 

Rerersed  and  loaded  on  the  baao.                                                    1 

3"! 

1,620 

0. 

0. 

0. 

Initial  load. 

20,000 

40,000 

60,000 

80,000 

100.000 

120,000 

140,000 

15,240 
30,470 
45, 710 
60,940 
76,170 
01,410 
106,650 

.05 

.10 
.18 
.28 
.42 
.61 
.91 

.05 
.05 
.08 
.10 
.14 
.19 
.80 

■ 

* 

.     150,000 

160,000 

.     169,200 

114,260 
121,880 
128,880 

1.11 
1.32 

.20 
.21 

The  rail  la  now  about  atraicht. 
Ultimate  strength. 

c 

^ 

Flanges  buckled  and  rail  deflected  laterally. 
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STEEL   RAILS. 


No.  60. 
Steel  Rail  No.  24. 


Branded  "  G.  H.  Hutte,  1880." 
Height,  3".95. 
Width  of  base,  3".85. 
Ends  supported  30^'  apart. 
Loaded  on  head  at  middle. 


Applied  loads. 


Total. 


Pounda. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22.000 
24.000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42.000 
44,000 
46,000 
'  48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
CO.  000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
70,UOO 
78,000 
80,000 
82,000 


MaximuTO 
fiber  stress. 


Pounda. 

2,830 

5,660 

8,400 

11, 320 

14,150 

16,080 

19, 810 

22.640 

25,470 

28,300 

31,130 

83,960 

36,700 

30.620 

42,450 

45,280 

48.110 

50,940 

63,770 

56,600 

59,430 

62,260 

65.000 

67,920 

70,750 

73,580 

76.410 

79,230 

82,060 

81.890 

87.720 

90,550 

93,380 

96,210 

99,040 

101,870 

104,700 

107.530 

110,360 

113, 190 

116,020 


»<*•<=«»»•  fXSSlL' 


Inch. 

0. 

.0055 
.0097 
.0141 
.0183 
.0228 
.0273 
.0313 
.0353 
.0393 
.0435 
.0475 
.0515 
.0555 
.0505 
.06.'i3 
.0672 
.0711 
.0752 
.0793 
.0835 
.0874 
.0914 
.0960 
.1004 
.1044 
.1091 
.1147 
.1226 
.1364 
.1617 
.1980 
.2610 
.3105 
.8675 
.4345 
.4486 
.5828 
.6956 
.8135 
.9554 


Inch. 
0. 

.0055 
.0042 
.0044 
.0042 
.0045 
w^.0O45 
^S^40 
.OOM 
.0040 
.0042 
.0040 
.0040 
.0040 
.0040 
.0038 
.0039 
.0039 
.0041 
.0041 
.6042 
.0030 
.0040 
.0046 
.0044 
.0040 
.0047 
.0056 
.0079 
.0138 
.  0253 

.0630 
.0490 
.0570 
.0670 
.0741 
.1342 
.1128 
.1179 
.1419 


Deflection 
seta. 


Inch. 
0. 


0010 


0013 


0014 


.0018 


Remarks. 


Initial  load. 


0038 


E=r26,100,000 
Elastic  limit. 


0204 


.7816 


^  i  Rested  under  load  30uilnntea. 
Test  discontinued. 


c/n>.M. 


jffrcmM&a  "€v.  7f.Jfiz2ie  /88o? 


—jr 


i* 


*-.^7 


4 


-jk 


// 


^S.SS 
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STEEL   RAILS. 

No.  91. 

Bail  No.  24. 

Branded  "G.  H.  Hntte,  1880." 

Height,  3".95. 

Width  of  base,  3".83.    Weight  per  yard,  56.6  pounds. 

Ends  supported  24''  apart. 

Loaded  on  the  base  at  middle. 
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Applied  loads. 

Deflectlonci. 

Sacreasive 
dellectiona. 

Deflection 
aeta. 

Kemarka. 

1 

Total. 

Maxinrnm 
liber  stresa. 

Paunda. 
2,000 
10.000 
20,000 
30,000 
40,000 
50,000 
52,000 
54,000 
56,000 
66,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
79,800 

Pounds. 
2,260 
11,320 
22,640 
33,960 
45,280 
56,600 
58.860 
61,120 
63,390 
65,650^ 
67,910 
70,180 
72,440 
74, 710 
76,970 
79,230 
81.500 
83,760 
86,020 
88,290 
90,330 

Inek. 
0. 
.0124 
.0252 
.l»377 
.0497 
.0620 
.0646 
.0670 
.0604 
.0721 
.0748 
.0778 
.0808 
.0842 
.0882 
.      .0927 
.0990 
.1067 
.1165 
.1257 

Inch. 

0. 

.0124 
.0128 
.0125 
.0120 
.0123 
.  Wrd5 
.  W\25 
.0024 
.0027 
.(Hl27 
.0034J 
.  OO.'tO 

.  otm 

.0040 
.0045 
.0063 
.01)77 
.0008 
.0092 

Jneh. 
0. 

.0010 
.0013 
.0017 
.0018 
.0025 

Initial  loiwL 

K  -  22.1.^,000. 
Elaatic  Umit. 

Scale  fltartii  off  web. 

Ultimate  atrength. 

.0043 

.61 12 

Fractured  suddenly  without  warning.  Appe^irance,  granular.  At 
the  surface  of  the  head  there  appeared  a  thin  layer  of  metal  ''.01  to 
'^02  in  depth,  having  a  smooth  oblique  surface  of  fra(*.ture. 

There  was  a  dark-(H)lored  spot  ".25  long  and  ".06  maximum  depth, 
also  two  other  smaller  dark-colored  spots,  all  located  next  the  top  sur- 
face of  the  head. 

These  dark-colored  spots  indicated  the  pr<^nce  of  incipient  cracks, 
which  were  present  before  the  test  began. 


i 


/ 
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STEEL   RAILS. 
No.  61. 


V  Steel  Rail  No.  25. 

Branded  <<  Oammel  Sheffield  Toughened  Steel,  1873." 

Height,  4".37. 

Width  of  base,  3^^91. 

Weight  x)er  yard,  60  pounds. 

Ends  supported  3C  apart. 

Loaded  on  head  at  the  middle. 


Applied  loadB. 


Total. 


Pound*. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28.000 
80,000 
32,000 
34.000 
86,000 
88,000 
40,000 
42.000 
44,000 
46,000 
48,000 
60,000 
62,000 
64,000 
66,000 
68.000 
60.000 
10,000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 


ICudniTiiD 
fiber  streM. 


Pounds. 
8.230 
4,4G0 
6,680 
8,910 
11,130 
13,360 
15,500 
17,810 
20.040 
22,270 
24,100 
26,720 
28.050 
81,180 
88,400 
35,630 
87,860 
40,080 
42,310 
44,640 
46,760 
48,000 
61,220 
68,450 
65,670 
67,000 
60,130 
62,350 
64,580 
66,810 
11,130 
60,030 
71.260 
78.490 
76, 710 
77,040 
80,170 
82,400 
84,620 
86,860 
88,080 
91,800 


Deflections. 


Ineh, 

0. 
.0030 
.0077 
.0111 
.0140 
.0186 
.0220 
.0254 
.0288 
.0321 
.0366 
.0396 
.0428 
.0460 
.049U 
.0638 
.0563 
.0507 
.0628 
.0662 
.0698 
.0736 
.0777 
.0621 
.0867 
.0917 
.0988 
.1076 
.1206 
.1461 


Suooessive 
deflections. 


.1653 

.2210 

.2760" 

.3310 

.8010 

.4535 

.6230 

.5033 

•  0990 

.8118 

.9302 


Inch, 

0. 
.0039 
.0038 
.0034 
.0038 
,0037 
.0034 
.0034 
.0034 
.0033 
.0044 
.0031 
.0032 
.0032 
.0030 
.0043 
.0030 
.0034 
.0031 
.0034 
.6036 
.0038 
.0041 
.0044 
.0046 
.0050 
,0071 
.0088 
.0130 
.0246 


.0202 
.0557 
.0560 
.0550 
.0600 
.0625 
.0695 
.0708 
.1067 
.1128 
.1184 


Deflection 
sets. 


Bemarks. 


Ineh, 
0.  Initial  load. 


.0012 


.'o6i7' 


0032 


0006 


0107 


,0587 


£=r23,810,000. 


Elastic  limit. 


Rested  nnder  load  16  hOnn. 


Test  disoontiiiiifld. 
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STEEL  RAUA  349 

TSo.  94. 

Bail  :^o.  25. 

Height,  4^37. 
Width  of  base,  3''.91. 

-Ends  sapported  22'M  apart.    Loaded  on  head  at  the  middle. 
Ultimate  strength,  133,000  ponnds.       ^ 

B  3=  109,090  pounds  per  square  inch.    Bail  bent  27  degrees  without 
fracture. 


No.  63. 
Steel  Bail  No.  26. 


Paint  marks  on  head,  <<  22-8." 
Height,  3".71. 
Width  of  basi)  3".98. 
Weight  per  yard,  56.1  pounds. 
Ends  supported  30'^  ap^rt. 
Loaded  on  head  at  the  middle. 


AppUedloMs. 

Defleottons. 

,1 

SaooMtlve 
deflectioiu. 

I>efle(>tion 
aeto. 

Bmnarlu. 

Tatia. 

fiber  ttress. 

Pounds. 
2,000  . 
4,000 
6,000 
8,000 
10.000  . 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,060 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
64,800 

Pounds. 
8,000 
6.000 
8,990 
11,900 
14,900 
17,990 
20,980 
28,980 
26,980 
29,080 
32,970 
35,970 
38,970 
41,970 
44,970 
47,060 
50,960 
53,960 
56,060 
59,960 
62,050 
65,950 
68,960 
71,940 
74,940 
77,940 
81,890 

iLh, 

0. 

.0063 
.0102 
.0152 
.0202 
.0251 
.0300 
.0360 
.0398 
.0148 
.0494 
.0542 

.0640 
.0090 
.0743 
.0801 
.0867 
.0988 
.1015 
.1140 
.1500 
.2609 
.3621 
.5898 
.6670 
.9010 

0. 

.0063 
.0089 
.0060 
.0050 
.0049 
.0049 
.0060 
.0048 
.0060 
.0046 
.0048 
.0040 
.0049 
.6050 
.0068 
.0068 
.0066 
.0066 
.0082 
.0125 
.0360 
.1099 
.1022 
.2277 
.0672 
.8340 

Inch. 
0. 

TnHiallMuL 

.0002 

.0003 

.0021 

£=^^,180,000. 

RiAi^iio  limit.                              ^ 

.  . 

Test  diMxmtinaed. 

.0120 

)0 


STEEL   BAILS. 


No.  63. 

Steel  Bail  No.  27. 

Branded  "  John  Brown  &  Co.,  Sheffield,  Atlas  Steel  ifr  Sec.  68.'' 

Height,  4J'A1, 

Width  of  base,  3".96. 

Weight  per  yard,  64.19  pounds. 

Ends  supported  30"  apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 

Deflections. 

SQCcOBsive 
deflections. 

Deflection 
sets. 

Beiparks. 

Total. 

Maximam 
fiber  Btress. 

Pounds. 
2,000 
4,000 

Pounds. 
2,130 
4,270 
6.400 
8,540 
10, 670 
12,800 
14,940 
17, 070 
19,200 
21, 340 
2:^,  470 
25,610 
27,740 
29,870 
32,010 
34,140 
36.270 
38,410 
40,540 
42,680 
44,810 
46.040 
49,080 
51, 210 
53,340 
55.480 
57, 610 
59.750 
61,880 
64,010 
66.150 
68,280 
70,420 
72,550 
74.680 
32.010 
18.140 
32. 010 
70,420 
72.  550 
74,680 
76,820 
77,890 
78, 950 
80,020 
81,000 
82,150 
83,220 
8.5,350 
87,490 
89,620 
91,760 
93,880 
96,020 

Jneh, 
0. 

.0015 
.0082 
.0120 
.0151 
.0183 
.  0218 
.0251 
.0284 
.0316 
.0350 
.0380 
.0412 
.0447 
.6477 
.0502 
.0532 
.0367 
.0596 
.0630 
.0663 
.0603 
.0729 
.0767 
.0800 
.0841 
.0880 
'      .0924   . 
.0964 
.1017 
.1098 
.1190 
.14A8 
.1860 
.2415 
.1838 

Ivuh. 
0. 

.0045 
.0037 
.00:i8 
.0031 
.  0032 
.  0035 
.  0033 
.0033 
.0032 
.00:)4 
.0030 
.0032 
.0035 
.0030 
.  0025 
.0030 
.0035 
.0029 
.0034 
.0033 
.0030 
.0036 
.0038 
.0033 
.0041 
.0039 
.0044 

,     .0040 
.0053 
.0081 
.0002 
.0268 
.0402 
.  05.>5 

—.0577 

Inch. 
0. 

-• — — — 

Initial  load. 

0 

E=22.O3Qi^00O. 
Elastic  Umit 

ft 

• 
RoHted  und^r  load. 

6,000 

8,000 

10,000 
12,000- 

.      .0012 

14,000 

16,000 

18,000 

■ 

20,000 
22,000 

.0019 

24,000 

20^000 

28,000 

30,  (KM) 
32.000 

.0024 

34,000 

36,(»00 

38,000 

40,000 

42.000 

.0035 

44,000 

46.000 

48,000 

50,000 
52, 000 

.0062 

54,000 

56.000 

58,000 

60,000 
62.000 

.0136 

64,000 

66,000 

68,000 

70,000 
30,000 

.  1.389 

17J)00 

............ 

I^uad  at  expiration  of  40  boars. 
Test  disoontinned. 

30,000 

.1833 

.  2351 

.2382 

.2413 

.2453 

.2486 

.2852 

.3820 

.3882  • 

.4020 

.4580 

.5271 

.5831 

.6690 

.7558 

.8698 

.9572 

—.0005 
.0518 
.0031 
.OO'il 
.0040 
.0033 
.0366 
.0968 
.0062 
.0138 
.  a56() 
.0691 
.0500 
.  0859 
.0868 
.1140 
.0874 

66,000 

68,000 
70.000 

72,000 

73,000 

74,000 

75,000 

76,000 

77,000 

7H,000 

80,000 

82, 000 

84,000 

HO,  000 

88,000 

90,000 

.8i2i 

T 


N 


K<5» 


H 


— d. 


I   H  az  lei  ea  1 


in^o.z<9. 


CI^Ia? 


'6Z^^ 


// 
0.87 


J 
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STEEL   RAILS. 
.  No.  64. 


351 


Olb  Steel  Bail  No.  29. 


No  brand. 
Height,  3''.94. 
Width  of  base,  3".87. 
Weight  per  yard,  41.4  po^^^^'ls. 
Ends  supported  30"  apa. 
Loaded  on  base  at  the  middle. 


Applied  loads. 


Total. 


Pwindt. 

2,000 

4,000 

6.000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

30,000 


Haximnm 
fiber  streAB. 


Pound*. 
2,760 
5,530 
8,280 
11,060 
13,820 
16,580 
19,350 
22,110 
24,880 
27.640 
30,410 
33, 170 
35,930 
38,700 
41,460 


Deflections. 


Inch. 

0. 

.0060 
.0110 
.0160 
.0206 
.0250 
.0298 
.0339 
.0381 
.0425 
.0467 
.0510 
.055 


.0660 


Successiye 
dellectiona, 


Inch, 

0. 

.0060 
.0050 
.0050 
.0046 
.0044 
.0048 
.0041 
.0042 
.0044 
.0042 
.0043 
.0040 
.0044 
.0060 


DeflectloD 
seta. 


Inch. 
0. 


,0003 


—.0008 


+  .0026 


"Bemarka. 


Initial  load. 


Load  released  and  rail  reversed  in  position,  now  loading  the  head  at  the  middle. 


2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
14,000 
16.000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
82,000 
34,000 
36,000 
38,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50.000 


2,760 

0. 

0. 

5,530 

.0061 

.0061 

8,290 

.0120 

.0059 

11,060 

.0177 

.0057 

13.820 

.0230 

.0053 

16,580 

.0287 

.0057 

19, 3.50 

.  0338 

.0051 

22,110 

.0385 

.0047 

24,880 

.0432 

.0047 

27,640 

.0481 

.0049 

30,410 

.0533 

.0052 

33,170 

.0581 

.0048 

35,930 

.0630 

.0049 

38,700 

.0681 

.0051 

41,460 

.  0732 

.0051 

44,230 

.0791 

.0050 

46,900 

.0853 

.0062 

49, 750 

.0940 

.0087 

52,520 

.1120 

.0180 

55,280 

.1428 

.0308 

58,050 

.1880 

.0452 

60,810 

.2520 

.0640 

63,580 

.3315 

.0795 

66,340' 

.4090 

.0775 

69,100 

.4932 

.0842 

0. 


.0031 


.0051 


0080 


0567 


3840 


Initial  load. 


B  =  21,070,000. 


Klaatio  limit 


Load  released  and  rail  again  reversed  in  position,  now  being  bronght  back  to  position  first 

occupied,  loading  the  base  at  the  middle. 


2,000 
4,000 
6.000 
8,000 
10.000 
12,000 
14,000 
16.000 
18,000 
20,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 


2,760 
5,530 
8,200 
11,060 
13,820 
16.580 
19,350 

22,  no 

24,880 
27,640 
13,820 
27.640 
29,020 
.30, 410 
81,790 
83,170 


0. 
.0079 
.0158 
.0232 
.0310 
.0390 
.0472 
.0562 
.0670 
.0783 


.0770 
,0790 
.0815 
.0840 
.0872 


0. 

.0070 
.0079 
.0074 
.0078 
.0080 
.0082 
.0090 
.0108 
.0113 


—.0013 
.  0020 
.0025 
.0025 
.0032 


0. 


0104 


,0362 


Initial  load. 


Bested  nnder  load  15  honra. 
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Applied  loads. 

Deflecttona. 

Sncoesaive 
deflectionn. 

TotaL 

Maximum 
fiber  atroBS. 

Pound*. 

Pound*. 

Inch.. 

Inch. 

25,000 

34.550 

.0912 

.0040 

26,000 

35,030 

.1020 

.0108 

27,000 

37, 320 

.1139 

.0119 

28,000 

38,700 

.1225 

.0086 

29,000 

40,080 

.1810 

.0085 

30,000 

41,460 

.1428 

.0118 

32,000 

44,230 

.1640 

.0212 

34,000 

46,900 

.1888 

.0248 

36,000 

49, 750 

.2118 

.0230 

38,000 

52,520 

.2440 

.0322 

40.000 

65,280 

.2740 

.0300 

42,000 

58,050 

.3097 

.0357 

44,ooa 

60,810 

.3544 

.0447 

46,000 

63,580 

.4048 

.0504 

48,000 

06,340 

.4583 

.0535 

50,000 

60,100 

.5340 

.0757 

■ 

Load  releaaed,  ri 

kil  revenod  i 

2,000 

2.700 

0. 

0. 

4,000 

5,530 

.0080 

.0089 

6,000 

8,290 

.0161 

.0072 

8,000 

11,060 

.0232 

.0071 

10,000 

13, 820 

.0307 

.0075 

12,000 

16,580 

.0380 

.0073 

14,000 

19, 350 

.0451 

.0071 

16,000 

22,110 

.0533 

.0082 

18,000 

24,880 

.0605 

.0072 

20,000 

27,640 

.0603 

.0088 

Deflection 
aets. 


Inch. 


.0602 


.1904 


Remarks. 


.4268    I  Rail  noitfly  straight. 


.0 


.0120 


Initial  load. 


.0272 

Rail  remored  from  maehine  and  set  aside  ibr  a  period  of  rest  wiihoat  load* 
Test  reaumed  after  resting  a  period  of  4  months. 
Load  applied  to  the  head  at  tne  middle. 


2,000 
10,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 

2,760 
13,820 
^   27.640 
29,020 
30, 410 
31,790 
33,170 
34.550 
35,  030 
37.320 
38,700 
40,080 
41,460 

0. 

.0177 
.0393 
.0415 
.0438 
.0460 
.0481 
.0508 
.0535 
.0548 
.0573 
.0597 
.0628 

0. 

.0177 
.0216 
.0022 
.0023 
.0022 
.0021 
.0027 
.0017 
.0023 
.0025 
.0024 
.0031 

0. 

.0002 
.0005 

Tnitial  load. 

.0012 

• 

.0027 

Reversed  and  loaded  on  base. 

2,000 
10,000 
20,000 
80,000 
35,000 

2,760 
13,820 
27.640 
41,400 
48,370 

0. 

.0190 
.0409 
.0632 
.0750 

0. 
.0190 
.0219 
.0223 
.0118 

0. 

.0011 
.0020 
.0029 
.0036  - 

Initial  load. 

Reversed  and  loaded  on  the  head. 

3,000 
10,000 
20,000 
30,000 

2.760 
13,820 
27,640 
41,460 

0. 

.0190 
.0422 
.0658 

0. 
.0190 
.0232 
.0236 

0. 

.0015 
.0026 
.0053 

Initial  load. 

Reversed  and  loaded  on  the  baae. 

2,000 
10,000 
20,000 
80,000 

2,760 
13.820 
27,640 
41,460 

0. 

.0191 
.0418 
.0645 

0. 
.0191 
.0227 

•.0227 

0. 

.0015 
.0023 
.0040 

Initial  load. 

I 


Reversed  and  loaded  on  head. 
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Applied  loads. 


Total. 


Maximnm 
fiber  street. 


Poundi. 
2.000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 


2,000 
10,^000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
42,000 
4^,000 
46,000 
48,000 
50,000 


2.000 
10,000 
20,000 
80,000 
40,000 


2,000 
10.000 
20.000 
30,000 
40,000 
50,000 


2.000 
10,000 
20,000 
30,000 
40,000 
50,000 


2,000 
50,000 
55,000 
60,000 
86,000 


2,760 
13,820 
27,640 
41,460 
42,840 
44,230 
45,610 
46,990 
48,370 


DefleciioiiB. 


2,760 
13,820 
27,640 
41,460 
48,370 
40,750 
51, 140 
52,520 
53,900 
55,280 
58,050 
60,810 
^,680 
66,340 
60,100 


2,760 
13,820 
27,640 
51,460 
55,280 


2.760 
13,820 
27,640 
41,460 
55,280 
69,100 


2,760 
13,820 
27,640 
41,460 
55,280 
60,100 


2,760 
69,100 
76,010 
82,920 
88,830 


0. 

.0190 
.0420 
.0660 
.0678 
.0711 
.0758 
.0820 
.0883 


Sncce«8ive 
deflections. 


0. 
.0190 
.0230 
.0230 
.0026 
.0033 
.0047 
.0062 
.0073 


Deflection 
sets. 


Inch. 

0. 

.0012 
.0026 
.0043 


Remarks. 


Initial  load. 


.0179 
BoTersed  and  loaded  on  base. 


2,000 

2,760 

0. 

0. 

a 

10,000 

18,820 

.0183 

.0188 

.0012 

20,000 

27,640 

.0421 

.0238 

.0031 

30,000 

41,460 

.0685 

.0264 

,0072 

35,000 

46,370 

.0825 

.0140 

.0106 

Initialload. 


Beversed  and  loaded  on  head. 


0. 

.0200 
.0442 
.0708 
.0878 
.0035 
.0007 
.1113 
.1211 
.1325 
.1563 
.1854 
.2166 
.2570 
.3038 


0. 

.0200 
.0242 
.0260 
.0176 
.0057 
.0062 
.0116 
.0098 
.0114 
.0238 
.0291 
.0312 
.0404 
.0468 


0. 

.0017 
.0043 
.0090 
.0157 


.0486 


Initial  load. 


.1950 
Beversed  and  loaded  on  base. 


Initial  load. 

Load  applied  and  released. 
Beversed  and  loaded  on  head. 


0. 

0. 

0. 

.0232 

.0232 

.0057 

.0577 

.0355 

.0178 

.1043 

.(U66 

.0423 

0. 
.0202 
.0477 
.0618 
.1208 
.2122 


0. 
.0237 
.0578 
.1015 
.1730 
.3050 


0. 
.30 
.42 
.72 

1.07 


0. 

.0202 
.0275 
.0341 
.0450 
.0854 


.0027 
.0083 
.0194 
.0416 
.1027 


Initial  load. 


Beversed  and  loaded  on  base. 


0. 

.0237 
.0341 
.0437 
.0715 
.1320 


0. 

.0058 
.0183 
.0395 
.0878 
.1963 


Initial  load. 


Micrometer  readings  suspended. 
Beversed  and  loaded  on  head. 


0. 
.30 
.12 
.30 
.35 


0. 


.01 


Initial  load. 


Beversed  and  loaded  on  base. 
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Applied  loads. 


ToUl. 


Pounds. 
2,000 
50,000 
56,000 
60,000 
63,000 


MAximnm 
fiber  BtTMS. 


Poundt. 
2,760 
60.100 
76,010 
82.920 
87,070 


Deflections. 


IneheM. 

0. 
.62 
.70 
.97 

1.20 


Sacces8iY» 
deflections. 


Inek, 
0. 
.52 
.16 
.27 
.23 


DeflecUon 
sets. 


Remarks. 


Jnehet. 
0. 


1.06 


Initial  load. 


Rail  nearly  straight  imder  this  load. 


Tbe  rail  is  now  convex  on  (he  head  about  ".11  on  chord  of  30". 

Micrometer  readings  resumed,  setting  the  instrument  at  zero  under  the  initial  load. 

Loads  applied  to  the  base  the  same  as  during  the  ltt»t  loading. 


2,000 
10.000 
20,000 
30,000 
40,000 
50,000 


2,000 
10,000 
20,000 


2,000 
10,000 
20,000 
30.000 
40,000 
50,000 


2,000 
10,000 
20,000 
30,000 
40,000 
50,000 


2,000 
10,000 
20.000 
30.000 
40,000 
50,000 


2,000 
10,000 
20,000 
30,000 
40,000 
50,000 


2,760 
13,820 
27,640 
41,460 
55.280 
60,100 


2,760 
13,820 
27,640 


2,760 
13,820 
27,640 
41,460 
55,280 
60,100 


2,760 
13,820 
27,640 
41,460 
65,280 
69,100 


2,760 
13,820 
27.640 
41,460 
56,280 
60,100 


0. 

.0182 
.0415 
.0645 
.0880 
.1120 


0. 

.0275 
.0687 


0. 

.0103 
.0430 
.0677 
.0940 
.1240 


0. 
.0228 
.0552 
.1065 
.2002 
.3747 


0. 

.0182 
.0233 
.0230 
.0235 
.0240 


0. 


.0012 


.0030 


Initial  load. 


Reversed  and  loaded  on  head. 


0. 


.0275 
.0412 


0. 

.0090 
.0278 


Initial  load. 


Reversed  and  loaded  on  base. 

0.  Initial  load. 


0. 

.0103 
.0237 
.0247 
.0263 
.0300 


.0015 
.0025 
.0043 
.0079 
.0147 


Reversed  and  loaded  on  head. 

Initial  load. 


0. 

.0228 
.0324 
.0513 
.0937 
.1745 


0. 

.0043 
.0140 
.0437 
.1136 
.2640 


Reversed  and  loaded  on  base. 

Initial  load. 


2,780 

0. 

0. 

0. 

13.820 

.0236 

.0235 

.0045 

27,640 

.0550 

.0315 

.0138 

41,460 

.0933 

.0383 

.0205 

55.280 

.1459 

.0.S26 

.0503 

69,100 

.2340 

.0881 

.1237 

0. 
.0220 
.0533 
.0953 
.1403 
.2704 


Reversed  and  loaded  on  head. 

Initial  load. 


0. 
.0220 
.0313 
.0420 
.  0540 
.1211 


0. 
.0044 
.0137 
.0319 
.0636 
.1600 


Beversed  and  loaded  with  50,000  pounds  on  the  base  for  the  pari>oBe 
of  straightening  the  rail. 
Transverse  t^t  discontinued. 


c/To.i^o. 


^ 


^rait^ecL    JB T  Co .  *^f^eV  76 


»f 


^,%S,9  •»! 


T 


H  Ex  161  52  1 


STEEL   RAILS, 


355 


No.  65. 
Steel  Rail  No.  30. 


Branded  '*B.  L  Co.  Steel,  76." 
Height,  3".95. 
Width  of  base,  3'^07. 
Weight  per  yard,  68.05  poonds. 
Ends  supported  30''  apart. 
Loaded  on  base  at  the  middle. 


Applied  loads. 


Total. 


Povndt. 

2,o«r 

4,000 
6,000 
8.000 
lOtOOO 
12,000 
14,000 
10,000 
18,000 
80,000 


2,000 
4,000 
6,000 
8.000 
10,000 
12.000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 


Maximum 
fiber  stress. 


Poundt. 

2,560 

5,130 

7.600 

10,260 

12,820 

15,390 

17,050 

20,520 

23,080 

25,660 


Deflections. 


Jn€h. 

0. 

.0050 
.0100 
.0150 
.0190 
.0234 
.0274 
.0316 
.0358 
.0400 


Saoceesive 
deflectioDB. 


Inch. 

0. 

.0050 
.0050 
.0050 
.0040 
.0044. 
.0040 
.0042 
.0042 
.0042 


Deflection 
sets. 


Inch. 
0. 


0. 


.0003 


Remarks. 


Initial  load. 


Bail  reyersed  in  position  and  loaded  on  bead  at  tbe  middle. 


2,560 
5,130 
7.690 
10,260 
12,820 
15,300 
17,950 
20,520 
23,080 
25,650 
28,210 
30,780 
33,340 
85,910 
38,470 
41,040 
43,600 
46,170 
48,730 
51,309 
53,860 
66,430 
58,990 
61,560 
64,120 
66,600 
60,250 
71,820 
74,380 
76,950 


0. 

.0055 
.0103 
,0140 
.0194 
.0235 
.0276 
.0.S17 
.0358 
.0398 
.0440 
.0478 
.0517 
.0555 
.0595 
.0635 
.0675 
.0712 
.0753 
.0792 
.08.15 
.0882 
.0928 
.0984 
.1040 
.1140 
,1360 
.1630 
.2026 
.2502 


0. 


0055 

0048 

,0046 

0045 

0041 

0041 

0041 

0041 

,0040 

,0042 

,0038 

.0039 

,0038 

,0040 

,0040 

0040 

,00:^7 

,0041 

,0039 

0043 

0047 

,0040 

,  0(156 

0056 

,0100 

,0220 

.0270 

,0306 

,0476 


0. 


I  Initial  loacL 


.0008 


.0013 


.0015 


£=22,880,000. 


0025      Elastic  limit 


.0083 


.1333 


Load  released  and  rail  raversed  in  position,  now  loading  the  base  at  the  middle  as  in  first 

instance. 


2,000 

4,000 

6.000 

8,000 

10,000 

12,000 

14,000 

16,000 

18.000 

20,000 


2,560 
5,130 
7,690 
10,260 
12,820 
15,390 
17,960 
20,520 
23,080 
25,660 


0. 

.0078 
.0147 
.0205 
.0266 
.0318 
.0879 
.0438 
.0498 
.0564 


0. 

.0078 
.0069 
.0068 
.0061 
.0052 
.0061 
.0069 
.0060 
.0066 


0. 


0073 


,0172 


Initial  load. 


Load  released  and  rail  reversed,  and  now  loaded  on  bead  at  the  middle. 
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Applied  loads. 


2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

IB,  000 

20,000 


2,000 
10,000 
20,000 
30,000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 


2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16.000 

18,000 

20,000 


Total. 

Kaximnin 
flborBtress. 

Poundt, 

Pifvndi, 

2,000 

2,560 

4,000 

5,130 

6,000 

7,6«> 

8,000 

10,260 

10,000 

12,820 

12,000 

15,300 

14,000 

17,960 

16,000 

20,520 

18,000 

23.080 

20,000 

25,650 

Load 

2,000 

2,560 

10,000 

12.820 

20,000 

25.650 

22,000 

28,210 

24,000 

30,780 

26,000 

83,340 

28,000 

85,010 

80,000 

38,470 

32,000 

41,040 

34,000 

43,000 

86.000 

46,170 

38,000 

48,730 

40,000 

51,800 

Deflections, 


Inch. 

0. 

.0046 
.0068 
.0130 
.0176 

•   .0217 
.0257 


.0839 
.0381 


Sncceflsi^e 
deflections. 


Inch. 

0. 
.0046 
.0042 
.0042 
.0046 
.0041 
.0040 
.0041 
.0041 
.0042 


Deflection 
sets. 


Inch, 
0. 


0006 


.0010 


Bemorlcs. 


Initial  load. 


Load  released,  rail  reversed,  and  loaded  on  base  at  the  middle. 


0. 

.0190 
.0405 
.0450 
.0515 
.0586 
.0650 
.0746 
.0830 
.0915 
.1000 
.1006 
.1210 


a 

.0190 
.0215 
.0045 
.0065 
.0070 
.0074 
.0086 
.0085 
.0085 
.0085 
.0005 
.0115 


0. 

.0009 
.0020 


^0160 


.0423 


Initial  load. 


Load  released,  rail  reversed  in  poeitlon.and  load  applied  on  head  at  middle. 


2.660 
5,180 
7,690 
10,260 
12,820 
15,380 
17,050 
20,520 
23,080 
25,660 


0. 

.0043 
.0088 
.0133 
.0177 
.0222 
.0267 
.0312 
.0358 
.0402 


0. 

.0043 
.0045 
.0045 
.0044 
.0045 
.0045 
.0045 
.0046 
.0044 


0. 


,0010 


,0035 


Initial  load. 


Load  released,  rail  returned  to  first  position,  and  loaded  on  base  at  middle. 


2,560 
12,820 
25,650 
38,470 
51.300 
53.800 
56,430 
58,990 
61,560 
64,120 
66,600 
60,260 
71,820 
74,380 
76,060 


0. 

.0190 
.0406 
.0616 
.0856 
.0940 
.1038 
.1178 
.1326 
.1472 
.1684 
.1828 
.2010 
.2350 
.2742 


0. 
.0100 
.0215 
.0211 
.0240 
.0084 
.0008 
.0140 
.0147 
.0147 
.0102 
.0104 
.0182 
.0340 
.0392 


0. 

.0008 
.0013 
.0028 
.0067 


,0480 


1542 


Initial  load. 


Load  released,  rail  reversed,  and  loaded  at  the  middle  on  the  head. 


2,560 
5,130 
7,690 
10,260 
12,820 
15.390 
17,960 
20,520 
23,080 
25,660 


.0 

.0 

.0060 

.0060 

.0090 

.0049 

.0155 

.0056 

.0205 

.0050 

.0255 

.0050 

.0312 

.0057 

.0363 

.0061 

.0422 

.0069 

.0483 

.0061 

0. 


0037 


0110 


Initial  load. 


Load  released,  rail  reversed,  and  loaded  on  the  base  at  the  middle. 
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Applied  iMids. 


Total. 


Mucinimi 
fiber  stroM. 


Pounds. 
10,000 

ao,ooo 

80,000 
40,000 
fiO.OOO 
00,000 
02,000 
•4,000 
06.000 
08,000 
70,000 


P<mmd$. 
2,560 
12.820 
25,650 
i^,470 
51,300 
64.120 
76,950 
79,510 
82,080 
84,640 
87.210 
80,770 


Defleotiona. 


Jnok. 

0. 

.0186 
.0402 
.0618 
.0834 
.1070 
.1422 
.1718 
.2200 
.2870 
.3606 
.4383 


SncoeMWe 
dofiectioDA. 


Inch. 
0. 

.0186 
.0216 
.0216 
.0216 
.0236 
.0352 
.0206 
.0482 
.0670 
.0735 
.0788 


Deflection 
seta. 


Ineh. 

0. 

.0000 
.0018 
.0028 
.0045 
.0075 
.0223 


.2967 


Remarka. 


Initial  load. 


Load  leleaaed,  rail  rereraed  in  poaition,  and  loaded  on  head  at  the  middle. 


2,600 

2,560 

4,000 

6,180 

6,000 

7.600 

8,000 

10,260 

10,000 

12,820 

12,000 

15,390 

14,000 

^   17,960 
201520 

16,000 

18,000 

23.080 

20,000 

26,660 

22,000 

28,210 

24,000 

80,780 

26,000 

83,840 

28,000 

85,910 

80,000 

38,470 

82.000 

41,040 

84,000 

43,600 

86,000 

46,170 

88,000 

48.730 

40,000 

61,800 

Loadn 

2,000 

2,560 

10,000 

12,820 

20.000 

25.660 

80,000 

88,470 

40,000 

61,300 

60,000 

64,190 

60,000 

76,960 

70,000 

80,770 

0. 
.0049 
.0107 
.0167 
.0219 
.0280 
.0640 
.0408 
.0476 
.0640 
.0608 
.0678 
.0770 
.0850 
.0061 
.1047 
.1135 
.1235 
.1385 

-.  1478 


0. 

.0049 
.0068 
.0060 
.0062 
.0061 
.0060 
.0068 
.0068 
.0064 
.0068 
.0070 
.0092 
.0080 
.0101 
.0096 
.0088 
.0100 
.0150 
.0093 


0. 


.0060 


0165 


.0475 


.0706 


Initial  load. 


Load  releaaed,  nil  reveraed,  and  loaded  on  the  baae  at  the  middle. 


0. 

.0196 
.0427 
.0666 
.0925 
.1231 
.1606 


0. 
.0196 
.0232 
.0238 
.0260 
.0306 
.0377 
.0742 


0. 

.0017 
.0040 
.0076 
.0132 
.0225 
.0397 
.0918 


Initial  load. 


Teat  disoontlnned. 
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No.  74. 

Rail  No.  30. 

Height  at  middle,  3".95. 

Ends  supported  22'M  apart,    lioaded  on  base  at  the  middle 

Ultimate  strength,  95,700  x)ounds;  B=90,410  x>ound8  i>er  square 
inch. 

Fractured  with  permanent  deflection  hardly  appreciable. 

Appearance,  granular,  radiating  from  a  point  at  the  tmrface  of  the 
head. 

The  metal  to  a  depth  of  from  '^01  to  '^03  under  the  tread  of  the 
wheel  presented  a  sheared  appearance. 


Ko.  75. 
Rail  No.  30. 

Height  at  middle,  3".95. 

Ends  supported  22'M  apart.    Loaded  on  the  head  at  middle. 

There  was  a  fifteen-sixteenths  inch  drilled  hole  through  the  web,  4^ 
inches  from  middle  of  specimen. 

At  100,000  pounds  pressure  a  crack  started  at  the  hole  in  the  web, 
extending  obliquely  three-eighths  inch. 

Ultimate  strength,  103,900  x>ounds;  R=98,1G0  pounds  per  square 
inch. 

Fractured  obliquely,  extending  the  crack  at  the  bolt  hole  in  the  web 
to  the  top  surface  of  the  head,  and  from  the  bolt  hole  obliquely  through 
the  base.  Appearance,  granular,  radiating  on  each  side  from  the  bolt 
hole. 


V 


<-.'6'Z^'^ 


^/Js 


J 
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Steel  Bail  No.  32. 

Section  of  new  rail,  branded  "A-B-S-89,  111." 

Height,  4''.50. 

Width  of  base,  4".18. 

Weight  per  yard,  65.02  pounds. 

Ends  supported  SO'*  apart. 

Loaded  on  base  at  the  middle. 


Applied  loads. 


Total. 


PoundM. 
2,000 
6,000 
10,000 
14,000 
1«,000 
20,000 
24,000 
28,000 
30,000 
10^000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 


Haximnm 
fiber  stress. 


Poitndt. 
2,060 
6.180 
10,300 
14,420 
18,540 
20,600 
24,720 
28,840 
30,000 
10,300 
30,900 
32.960 
33, 020 
37,000 
30,150 
41,210 
43, 270 
46,330 
47,390 
40,450 
51. 510 


DeflMstioiifl    Snc<w«8ive 


0. 

.0076 
.0143 
.0210 
.0272 
.0302 
.0363 
.0425 
.0464 


.0447 
.0477 
.0507 
.0536 
.0604 
.0502 
.0622 
.0650 
.0670 
.0708 
.0737 


0. 

.0076 
.0067 
.0067 
.0062 
.0030 
.0061 
.0062 
.0029 


Deflection 
•eta. 


Inch. 
0. 


.0002 


.0004 


Remarka. 


Initial  load. 


0006 


.0007  « 

.0030 

.0030 

.0029 

.0028 

.0028 
.0030 

.0002 

.0028 

.0029 

.0029 
.0029 

.6606" 

Rested  under  load  15  hours. 


Load  released,  rail  reversed  in  position,  and  loaded  on  the  head  at  the  middle. 


2,000 
6,000 
10,000 
14,000 
18,000 
20.000 
24,000 
28,000 
30,000 
34,000 
38.000 
40,000 
44,000 
48,000 
50,000 
52,000 
94,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 


2,060 
6,180 
10,300 
14.420 
18,540 
20.600 
24.720 
28,840 
30,900 
35.020 
39,150 
41, 210 
45.3^ 
49.450 
51.  510 
53,570 
55,630 
57.090 
50.750 
61, 810 
63,870 
65,930 
67,990 
70.050 
72, 110 
74, 170 
76,290 
78.290 
80,350 
82,410 
84.470 
86,530 
88,590 
90,650 
92,710 


0. 

.0067 
.0131 
.0196 
.0257 
.0285 
.0345 
.0405 
.0436 
.0492 
.0550 
.0577 
.0638 
.0606 
.0726 
.0760 
.0790 
.0821 
.0854 
.0887 
.0925 
.0962 
.1000 
.1037 
.1085 
.1135 
.1181 
.1238 
.1298 
.1397 
.1520 
.1732 
.1913 
.2146 
.2395 


.0067 
.0064 
.0065 
.0061 
.0028 
.0060 
.0060 
.0030 
.0057 
.0058 
.0027 
.0061 
.0058 
.0030 
.0034 
.0030 
.0031 
.0033 
.0033 
.0038 
.0037 
.0038 
.0037 
.0048 
.0050 
.0046 
.0057 
.0060 
.0009 
.0123 
.0212 
.0181 
.0232 
.0960 


0. 


0. 


—.0002 

"4* 

"*6.* 

".0008 


Initial  lowL 


K -22,460,000. 


.0028    I  Rlastio  limit. 


.0085 


.0247 


.1068 


Bail  reversed  in  position  and  loaded  on  Uwe  at  the  middle. 
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Applied  loads. 


TotaL 


Poundt. 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

U,000 

16,000 

18,000 

20,000 


2.000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


2,000 
10,000 
20,000 
22,000 
24,000 
20,000 
28,000 
30.000 
82.000 
34,000 
36,000 
38.000 
40,000 


2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


2,000 
10,000 
20,000 
80,000 
40.000 
42,000 
44,  (KM 
46,000 
48,000 
50.000 
52,000 
54.000 
56.000 
58,000 
60,000 


Maximum 
6ber  stress. 


Poundt. 

2,060 

4,120 

6,180 

8.240 

10,300 

12,360 

14,420 

16,480 

18,540 

20,000 


Deflections. 


IneK 

0. 

.0047 
.0094 
.0185 
.0170 
.0223 
.0263 
.0311 
.0356 
.0404 


SaccesslTo 
deflections. 


Inch. 

0. 
.0017 
.0047 
.0041 
.0044 
.0044 
.0040 
.0048 
.0045 
.0048 


Deflection 
sets. 


Ineh, 
0. 


0045 


,0111 


Bemarks. 


Initial  load. 


Kail  reversed  in  position  and  loaded  on  head  at  the  middlSb 


2,060 

4.120 

6,180 

8.240 

10.300 

12,360 

14,420 

16,480 

18,540 

20,600 


0. 

.0038 
.0067 
.0101 
.0134 
.0168 
.0200 
.0235 
.0266 
.0298 


,0 

.0033 
.0034 
.0034 
.0033 
.0034 
.0032 
.0035 
.0031 
.0032 


0. 


0003 


,0008 


IniUal  load. 


Rail  reversed  in  position  and  loaded  on  baso  at  the  middle. 


2,060 
10,300 
20,000 
22.660 
24,720 
26,780 
28,840 
30,900 
32,960 
35.020 
37.000 
30,150 
41, 210 


0. 
.0141 
.0312 
.0349 
.0393 
.0442 
.0493 
.0543 
.0595 
.0644 
.0692 
.0749 
.0803 


0. 


.0141 
.0171 
.0037 
.0044 
.0049 
.0051 
.0050 
.0052 
.0049 
.0048 
.0057 
.0054 


0. 
.0005 
.0017 


.0100 


.0215 


Initial  load. 


Reversed^  in  position  and  loaded  on  head  at  the  middlo. 


2,060 

4,120 

6.180 

8,240 

10,300 

12,360 

14,420 

16,480 

18,540 

20,600 


0. 
.0036 
.0072 
.0106 
.0140 
.0172 
.0206 
.02:}9 
.0272 
.0305 


0. 
.0036 
.0036 
.0034 
.0034 
.0032 
.0034 
.0033 
.0033 
.0033 


0. 


0009 


0017 


Initial  load. 


Reversed  in  position  and  loaded  on  base  at  the  middlo. 


2,060 
10,300 
20,600 
30,960 
41, 210 
43,270 
45.330 
47,390 
49.450 
51, 510 
53,570 
55,630 
57,990 
59,750 
61,710 


0. 

.0136 
.0208 
.0453 
.0619 
.0668 
.0713 
.0774 
.0835 
.0899 
.0969 
.1032 
.1092 
.1160 
.1235 


0. 
.0136 
.0162 
.0155 
.0166 
.0049 
.0045 
.0061 
.0061 
.0064 
.0070 
.0063 
.0060 
.0068 
.0075 


.0002 
.0005 
.0012 
.0032 


0167 


0355 


Initial  load. 


Reversed  in  position  and  loaded  on  head  at  the  middle. 
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2,000 
10.000 
20,000 
30.000 
40.000 
50.000 
60,000 
02.000 
64,000 
66,000 
68,000 
70,000 

r2,ooo 

74,000 
76,000 
78,000 
80,000 


2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20.000 


S.O0O 

10,000 
20,000 
90,000 
40,000 
50,000 
60,000 
70,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 


S.000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

ie,ooo 

18,000 
20.000 


Applied  loada. 

Deflections. 

Total. 

Hazimam 
lkb«r  stress. 

Pounds. 

PoUndf. 

Inch, 

2,000 

2,060 

0. 

4,000 

4,120 

.0037 

6,000 

6,180 

.0072 

8,000 

8,240 

.0107 

20.000 

10,300 

.0142 

12,000 

12,360 

.0177 

14,000 

14,420 

.0210 

16,000 

16.480 

.0245 

18,000 

18,540 

.0280 

20,000 

'   20.600 

.0317 

Saoceesive 
deflections. 


Inch. 
0. 

.0037 
.0035 
.0035 
.0035 
.0036 
.0033 
.0035 
.0035 
.0087 


Deflection 
seta. 


Jndk. 
0. 


0012 


"I- 


.0027    / 


Bemarks. 


Initial  load. 


Beveraed  in  poaition  and  loaded  on  tbe  ba^e  at  Ihe  middle. 


2.060 
10,300 
20,600 
30,900 
41, 210 
51, 510 
61, 810 
63,870 
05,930 
67,090 
70,050 
72,110 
74. 170 
76.230 
78,200 
80,350 
82,410 


0. 
.1037 
.0296 
.0451 
.0603 
.0760 
.0951 
.1018 
.1072 
.1147 
.1226 
.  1325 
.1429 
.1493 
.1595 
.1697 
.1824 


0. 

.1087 
.0159 
.0155 
.0152 
.0157 
.0191 
.0067 
.0054 
.0075 
.0079 
.0099 
.0104 
.0004 
.0102 
.0102 
.0127 


.0003 
.0007 
.0013 
.0015 
.0025 
.0073 


Initial  load. 


.0294 


.0633 


Reversed  in  position  and  loaded  on  the  head  at  the  middle. 


2,060 

4,120 

6,180 

8,240 

10,300 

12.360 

14,420 

16,480 

18,540 

20,600 


0. 

0. 

.0037 

.0037 

.0073 

.0036 

.0110 

.0037 

.0147 

.0037 

.0187 

.0040 

.0227 

.0040 

.0265 

.0038 

.0302 

.0037 

.0340 

.0088 

0. 


.0020 


0056 


luiUal  load. 


BeTersed  in  poaition  and  loaded  on  the  hase  at  the  middl*. 


2,000 
10,300 
20,600 
30,900 
41, 210 
51, 510 
61, 810 
72, 110 
82.410 
84, 470 
86,530 
88,500 
90,650 
92.710 


0. 
.0134 
.0292 
.0447 
.0597 
.0751 
.0908 
.1072 
.1294 
.1375 
.1409 
.1000 
.1799 
.1902 


0. 

.0134 
.0158 
.0155 
.0150 
.0154 
.0157 
.0164 
.0222 
.0081 
.0U94 
.0131 
.0199 
.0103 


0. 
.0002 
.0004 
.0007 
.0010 
.0018 
.0025 
.0044 
.0108 


0558 


Initial  load. 


BoTeraed  In  position  and  loaded  on  the  head  at  the  middla. 


2,060 

4,120 

6,180 

8,240 

10,300 

12.300 

14,420 

16,480 

18,540 

20,600 


0. 


0. 


.0037 

.0037 

.0078 

.0041 

.0119 

.0041 

.0159 

.0040 

.0200 

.0041 

.0240 

.0040 

.0282 

.0042 

.0325 

.0043 

.0366 

.0040 

0. 


0028 


0080 


Initial  load. 


BeTersed  in  poaition  and  loaded  on  the  base  at  the  middlOb 
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Applied  loads. 


Total. 

Maxinmm 
fiber  streM 

Pounds. 

Poundt. 

2,0OU 

2,060 

lU.UOO 

10,300 

2U,0U0 

20,600 

30, 000 

30,900 

40,000 

41,  210 

50,000 

61, 510 

60,000 

61, 810 

70,000 

72,110 

80,000 

82,410 

10,000 

10,300 

90,000 

02,710 

92,000 

94,780 

94,000 

96,840 

96,000 

98,900 

08,000 

100,960 

100,000 

103,020 

10,000 

10,300 

20.000 

20,600 

30,000 

•      30,900 

40,000 

41, 210 

50,000 

51,510 

60,000 

61,810 

2,000 
4,000 
6,000 
8.000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
10,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34.000 
36,000 
38,000 
40,000 
38,000 
36,000 
40,000 
42,000 
44.000 
46,000 
48,000 

50,000 

48,000 
46,000 
52,000 
54,000 
56,000 
58,000 

60,000 


2.000 

4,000 

6,000 

8.000 

10,000 

12. 050 

14,000 

16,000 

18,000 


DefiectioDA. 


Ineh. 

0. 

.0135 
.0297 
.0456 
.0610 
.0765 

.oaao 

.1080 
.1262 


.1492 
.1665 
.1932 
.2180 
.2470 
.2769 
.1350 
.1508 
.1660 
.1808 
.1958 
.2110 


Snooeftfiive 
deHections. 


Jn6h. 

0. 

.0135 
.0162 
.0159 
.0154 
.0155 
.0155 
.0160 
.0182 


.0230 
.0173 
.0267 
.0248 
.0290 
.0299 
— .  1419 
+.0158 
.0152 
.0148 
,0150 
.0152 


Deflection 
8eU. 


Inch. 

0. 

.0002 
.0010 
.0014 
.0022 
.0025 
.0035 
.0048 
.0078 


Bemarln. 


IniUal  load. 


RMtod  under  load  15  hours. 


.1223 
.1222 
.1220 
.1218 
.1218 
.1217 
.1218 


Reversed  in  position  and  loaded  ou  the  hMul  at  the  middlo. 


2,060 
4,120 
6,180 
8,240 
10,800 
12,360 
14,420 
16,480 
18,540 
20,600 
10,300 
18,540 
20,600 
22,660 
24,720 
26,780 
28,840 
30,900 
32.900 
35,020 
37,090 
39,150 
41.210 
39,150 
37,090 
41, 210 
43,270 
45,3.-M) 
47,890 
49,450 

61,610 

49,450 
47,390 
53,570 
55,630 
57,690 
66,750 

61, 810 


\ 


0. 
.0045 
.0087 
.  0132 
.0177 
.0220 
.0267 
.0317 
.0362 
.0417 
.0263 
.0388 
.0423 
.0467 
.0510 
.0563 
.0617 
.0674 

.orao 

.0792 
".0852 
.0915 
.0000 
.0062 
.0935 
.1003 
.1062 
.1116 
.1187 
.1267 
.1342 
.1367 
.1348 
.1320 
.1433 
.1508 
.1586 
.1608 
.1762 
.1820 


0. 


+. 


+. 


0045 
0042 
0045 
0045 
0043 
0047 
0050 
0<M5 
0055 
0154 
0125 
0035 
0034 
0053 
0053 
0054 
0057 
0062 
0056 
0060 
0063 
0065 
0018 
0027 
0008 
0059 
0054 
0071 
0080 
0075 
0025 
0019 
0028 
0113 
0075 
0078 
0112 
0064 
0058 


0. 


.0047 


.0131 
.0131 
.  0131 


.0232 


.0:^88 
.0397 
.0398 


Initial  load. 


0626 
0635 
0633 


After  5  minntesu 


Immediate  deflootlon. 
0925    i  After  5  minutes. 


Reversed  in  position  and  loade<l  on  the  base  at  the  middle. 


2,060 

4,120 

6,180 

8.240 

10.:U)0 

12,360 

14,420 

16.480 

18,540 


0, 


0. 


Initial  load.      ^ 


.0030 

.0039 

.0074 

.0035 

.0109 

.  0035 

.0144 

.0035 

.0177 

.0033 

.0213 

.0(»36 

.0249 

.0036 

.0282 

.0033 

.0011 
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Applied  loads. 

Defleotions. 

Snocessive 
detlectioDs. 

Deflection 
sets. 

r  -  ■  —                        ■ ,  ■ 

Total. 

Ifaximuni 
fiber  streM. 

Bemarks. 

Potmdt. 

20,000 
22,000 
24.000 
26.000 
28,000 
30,000 
32.000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46.000 
48.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,<KW 
66,006 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
98,000 
100,000 
80,000 
80,000 
90,000 
90,000 

100.000 

2,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
70,000 
80,000 
90,000 
100,000 

2,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000 
00,000 
100.000 

* 

Ptmndt. 
20,600 
22,660 
24,720 
M,780 
28.840 
30,900 
32,960 
35,020 
87,000 
30.150 
41. 210 
43  270 
,45,330 
47,390 
49,450 
51,510 
53,570 
55,630 
57.690 
59,750 
61. 810 
63.870 
65,930 
67,990 
70,050 
72,110 
74. 170 
76,230 
78.290 
80.350 
82.410 
84,470 
86,530 
88,500 
90,650 
92,710 
94,780 
96,840 
98,890 
100,960 
103,020 
82, 410 
82, 410 
92,710 
92,710 

103,020 

Bev 

2,060 
10,300 
20,600 
30,900 
41.^10 
51, 510 
"  61.810 
72, 110 
82.410 
92,710 
103,020 

Bev 

2,060 
10.300 
20.600 
30,900 
41, 210 
51, 510 
61,810 
72, 110 
82,410 
92, 710 
103,020 

Bevei 

Inch. 

.0318 
.0352 
.0387 
.0422 
.0457 
.0493 
.0530 
.0562 
.0507 
.0633 
.0671 
.0708 
.0743 
.0783 
.0821 
.0862 
.0906 
.0946 
.0086 
.1026 
.1071 
.1126 
.1168 
.  1215 
.1269 
.1318 
.  1.184 
.1434 
.1488 
.1545 
.1617 
.1602 
.1756  . 
.1828 
•.1895 
.1987 
.2111 
.2188 
.2297 
.2435 
.2632 
.2302 
.2299 
.2459 
.2464 
(       .2675 
<       .2725 
(       .2760 

ersed  in  posi 

0. 

.0177 
.0420 
.0676 
.0987 
.1350 
.1808 
.2380 
.2900 
.8799 
.4976 

ersed  in  po8] 

0. 

.0171 
.0402 
.0645 
.0930 
.1267 
.1677 
.2188 
.2815 
.3008 
.4645 

■sed  in  poHiti 

Ineh. 
.0036 
.0034 
.00:i5 
.0035   . 
.0035 
.0036 
.0037 
.0032 
.0a'J5 

.oo;i6 
.  oo:t8 

.0037 
.0035 
.0040 
.0038 
.0041 
.0044 
.0040 
,0040 
.0040 
.0015 
.0055 
.0042 
.0047 
.0050 
.0053 
.0066 
.0050 
.0054 
.0057 
.0072 
.0075 
.0064' 
.0072 
.0067 
.0092 
.0124 
.0077 
.0109 
.0136 
.0197 
— .  0330 
—.0003 
+.0160 
.0005 
.0211 
.0005 
.0035 

tion  and  loa( 

0. 

.0177 
.0243 
.0256 
.  0311 
.0363 
.0458 
.0572 
.0520 
.0899 
.1176 

ition  and  loa 

0. 

.0171 
.0231 
.0243 
.0285 
.0337 
.0410 
.0511 
.0627 
.0793 
.1037 

on  and  loadi 

Inch. 
.0027 

• 

- 

.0050 

" 

.0081 

.0125 

• 

#■ 

.0186 

• 

.0284 

4 

* 

.0428 

• 

.OMi" 

.1107 
.  1112 
.1112 
.1117 
.1121 

Iinmfdiate  defloction. 

>  After  5  minuter. 

.1246 

led  on  the  h< 

0. 

.0046 
.0123 
.0230 
.0390 
.0600 
.6905 
.1327 
.1695 
.2430 
.3422 

ded  on  the  bi 

0. 
.0042 
.0113 
.0202 
.0335 
.0518 
.0776 
.1135 
.1605 
.2241 
.3105 

h1  on  the  hei 

Aft«r  65  minutes, 
sad  at  the  middle. 
Initial  load. 

use  at  the  middle. 
Initial  load. 

id  lit  the  middle. 
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8TEEL   RAILS. 


No.  66— Continued. 


Applied  loads. 

SnoceasiTe 
defleotions. 

Deflection 
seta. 

Total. 

Maxim  am 

Dofleetioxia. 

Bemarka. 

flbei  Btreas. 

1 

Pounds. 

Pounds. 

Inth. 

IncK 

Ineh. 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0163 

.0163 

.0035 

20,000 

20.600 

-    .0385 

.0222 

.0098 

30,000 

30,900 

.0634 

.0249 

.0190 

40,000 

41. 210 

.0005 

.0271 

.0311 

50,000 

51, 510 

.1235 

.0330 

.0488 

t 

flO,000 

61, 810 

.1628 

.0393 

.0727 

70.000 

72,110 

.2138 

.0510 

.1068 

80,000 

82,410 

.2752 

.0614 

.1545 

00,000 

92.710 

.3645 

.0793 

.2177 

100,000 

103,020    ^         .4505 

.1050    1         .8055 

Seversod  in  pos 

itiOB  and  loaded  on  the  base  at  the  mlddlo.                               | 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10^300 

.0169 

.0169 

.0087 

20.000 

20,600 

.a302 

.0228 

.0103 

30,000 

30,900 

.0633 

.0241 

.0188 

40,000 

41,210 

.0005 

.0272 

.0304 

50,000 

51, 510 

.1232 

.0327 

.0480 

60.000 

61. 810 

.1619 

.0387 

.0715 

70,000 

72,110 

.2102 

.0483 

.1046 

80,000 

82,410 

.2687 

.0585 

.1484 

• 

90.000 

92,710 

.3482 

.0795 

.2113 

100,000 

103,020. 

.4452 

.0070 

.2914 

Load  of  100,000  pounds  applied  twenty  timos,  ten  times  each  to  head  and  haae. 
wa8  sustained  one-naif  minute  each  time  applied. 
Kevecsed  in  position  and  loaded  on  the  head  at  the  middle. 


The  load 


2,000 
10,000 
20.000 
30,000 
40,000 
60.000 
60,000 
70,000 
80,000 
90,000 
100,000 


2,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
70,000 
80,000 
90,000 
100,000 


2,060 
10,300 
20,600 
80,900 
41,210 
51,510 
61,810 
72,110 
82,410 
92,710 
103,020 


0. 

.0171 
.0391* 
.0682 
.0900 
.1208 
.1586 
.2050 
.2590 
.3407 
.4410 


0. 
.0171 
.0220 
.0241 
.0268 
.0806 
.0378 
.0464 
.0540 
.0817 
.1003 


0. 

.0037 
.0093 
.0182 
.0295 
.0450 
.0675 
.0990 
.1372 
.2024 
.2865 


Initial  load. 


2,060 
10,800 
20,600 
30,900 
41,210 
51.510 
61,810 
72,110 
82.410 
92,710 
103,020 


Beveraed  in  position  and  loaded  on  the  base  at  the  middle 

Initial  load. 


0. 
.0163 
.0386 
.0625 
.0810 
.1141 
.1536 
.2020 
.2603 
.3370 
.4379 


0. 
.0163 
.0223 
.0240 
.0185 
.0331 
.0395 
.0484 
.0583 
.0767 
.1009 


0. 
.0033 
.0091 
.0168 
.0213 
.0390 
.0626 
.0965 
.1383 
.1988 
.2818 


Rail  reated  8  month*  27  days,  then  test  resomed,  loading  on  the  head  at  the  middle. 


2,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60.000 
70.000 
80,000 
90.000 
100,000 


2,060 
10,300 
20,600 
30,900 
41,210 
51, 510 
61,810 
72,110 
82,410 
92,710 
103,020 


0. 

.0132 
.0291 
.0450 
.0620 
.0812 
.1047 
.1870 
.1660 
.2878 
.8426 


0. 
.0132 
.0159 
.0159 
.0170 
.0192 
.0235 
.0323 
.0290 
.0718 
.1048 


0. 
.0002 
.0003 
.0007 
.0023 
.0066 
.0150 
.0328 
.0455 
.1010 
.1874 


Initial  load. 


Rail  reversed  and  loaded  on  the  base  at  the  mlddlo. 

Initial  load. 


2,000 

2,060 

0. 

0. 

0. 

lO.OUO 

10,300 

.0155 

.0155 

.0023 

20,000 

20,600 

.0358 

.0203 

.0072 

30,000 

30,900 

.0585 

.0227 

.0139 

40,000 

41,210 

.0832 

.0247 

.0225 

50,000 

51, 510 

.1113 

.0281 

.0343 

100,000 

103.020 

Micrometer  distnrbod. 


Bail  reversed  and  loade<l  on  the  head  at  the  middle. 


STEEL   RAILS. 


3< 


No.  66 — Coutinned. 


Applied  loads. 

\ 

Deflections. 

SnccesBive 
dedections. 

Deflection 
sets. 

Total. 

Maximum 

Remarks. 

dber  stress. 

Pounds. 

Poundt. 

Inch, 

Jneh. 

Inch. 

2,000 

2,060 

0. 

0. 

0- 

Inltialload. 

10,000 

10,300 

.0162 

.0162 

.0027 

30,000 

20,600 

.0367 

.0205 

.0078 

30.000 

30,900 

.0592 

.0225 

.0140 

40,000 

41, 210 

.0840 

.0248 

.0229 

50,000 

51,510 

.1123 

.0283 

.0353 

00,000 

61, 810 

.1448 

.0325 

.0519 

70,000 

72, 110 

.1837 

.0380 

.0755 

80,000 

82,410 

.2300 

.0463 

.1066 

90,000 

92,710 

.2898 

.0598 

.1504 

100,000 

103,020 

.3*770    1         .0872    '         .2206 

LoAdeu  with  100,000  pomids  ten  tinie«  each  on  base  and  bead,  reversing  the  rail  betireen  each 
loading.    The  last  load  was  applied  io  the  head. 
Rail  leTeraed  and  loaded  on  the  lukte  at  the  middle. 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0163 

.0163 

.0032 

20,000 

20,600 

.0377 

.0214 

.0090 

« 

90.000 

,  30,900 

.0616 

.0239 

.0179 

40,000 

41, 210 

.0888 

.0272 

.0277 

50,000 

51, 510 

.1197 

.0309 

.0427 

GO.  000* 

61, 810 

.1563 

.0366 

.0646 

70.(100 

72,110 

.2038 

.0475 

.0958 

80,000 

82, 410 

.2625 

.0587 

.1375 

90,000 

92, 710 

.3340 

.0715 

.1940 

100,000 

103,020 

.4258 

.0918 

.2605 

Ball  reversed  and  loaded  on  the  head  at  th«  middle. 

3,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10.300 

.0172 

.0172 

.0043 

« 

20,000 

20,600 

.0390 

.0218 

.0095 

30,000 

30.900 

.0575 

.0185 

.0177 

40.000 

41,210 

.0896 

.0321 

.0285 

50,000 

51,510 

.1208 

.0312 

.0436 

(to.  000 

61,810 

.1580 

.0372 

.0648 

70,000 

72,110 

.2033 

.0453 

.0949 

80.000 

82,410 

.2602 

.0569 

.1360 

90,000 

02,710 

.3.309 

.0707 

.1947 

100,000 

103.020 

.4187 

.0878 

.2620 

Loaded  with  100.000  pounds  ten  times  each  on  base  and  head,  reversing  the  rail  between 
each  loading.    The  last  load  was  applied  to  the  head. 
The  rail  was  perceptibly  warroea  by  the  repeated  loading. 
Bail  now  reversed  and  loaded  on  the  base  at  the  middle. 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0166 

.0166 

.0039 

20,000 

20,600 

.0380 

.0214 

.0093 

30,000 

30,000 

.0618 

.0238 

.0175 

40,000 

41,210 

.0890 

.0272 

.0283 

50,000 

51, 510 

.1217 

.0327 

.0450 

Bested  under  10,000  pounds  14 hours 

00.000 

61. 810 

.1458 

.0241 

.0553 

70r000 

72,110 

.1965 

.0507 

.0890 

80,000 

82,410 

.2.W2 

.0607 

.1338 

90,000 

92,710 

.3316 

.0744 

.1922 

100,000    1      103,020 

.4255 

.0039 

.2695 

Bail  reversed  and  loaded  on  the  head  at  the  middle. 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0160 

.0160 

.0035 

20,000 

20,600 

.0372 

.0212 

.0087 

90,000 

30.000 

.0615 

.0243 

.0171 

40,000 

41, 210 

.0873 

.0258 

.0270 

50,000 

51,510 

.119:) 

.  0320 

.0427 

60,000 

61,  810 

.1555 

.0362 

.0631 

70.000- 

72,110 

.2081 

.0526 

.0921 

80,000 

82.410 

.2575 

.0404 

.1335 

90.000 

92,710 

.3288 

.0713 

.1887 

100,000 

103,020 

.4230 

.0942 

.2662 

Bail  reversed  and  loaded  with  80,000  pounds  on  the  base  at  t 
middle  for  the  purpose  of  straightening  the  head. 

Transverse  test  discontinued  and  tensile  specimen  taken  from  t! 
head. 
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STEEL   RAILS. 


No.  67. 

Steel  Rail  No.  34. 


Branded  "  W.  I.  Co.  Steel,  S2.^ 

Height,  4".41;  width  of  base,  4".495  weight  per  yard,  64.66  pounds. 

Sui)ported  at  ends  54''  apart. 

Loaded  on  head  at  the  middle. 


Appli4 
Totol. 

?d  loada.' 

Maximnm' 
fiber  HtroBs. 

Pounds. 

3.700 

7,400 

11,100 

14,800 

18,500 

7,400 

11,100 

».  800 

18,500 

3.700 
7,400 
11,100 
14,800 
18,500 
7,400 
11,100 
14, 800 
18,500 

Distance 

2.880 

5,750 

8.630 

11,610 

14,  300 

14, 300 

6,7,«iO 

8,630 

11.510 

14,300 

2.880 

:».  750 

8, 6.30 

11.510 

14. 3'K) 

5. 750 

8.  6.30 

11,510 

14,  300 

Distance 

2,050 

4.110 

6,160 

8,220 

10, 270 

12, 3JM) 

14,  380 

16,440 

18,490 

20.550 

DeflectioiiH. 

/ 

Snccessive 
deflections. 

Deflection 
sots. 

Bemarlui. 

Pounds. 
2, 000 
4.0(H) 

Inch. 

0. 

.0157 
.0315 
.0477 
.0635 
.01(» 
.0321 
.0481 
.0636 

] 

0. 
.0146 
.0327 
.0488 
.0050 
.0177 
.  0.(35 
.0493 
.0653 

between  en( 

0. 

.0085 
,0167 
.0243 
.0322 
.0331 
.0006 
.0175 
.02.50 
.0331 

I 

0. 
.0000 
.0173 
.  0255 

.  o:{:{5 

.0102 
.  0177 
.0258 
.0330 

between  em 

0. 

.0037 
.0070 
.0102 
.0135 
.0168 
.0200 
.02.32 
.0265 
.0205 

I 

Inch. 

0. 

.  01.57 

.01.58 

.0162 

.0158 

—.0472 

+.  0158 

.0160 

.0155 

ieversed  and 

0. 

.0160 
.0161 
.0161 
.0162 
—.0473 
+.  0158 
.0158 
.0160 

1  supports  It 

0. 

.0085 
.0062 
.0076 
.0079 
.0009 
.0235 
+.0079 
.(W75 
.0081 

U)vorBtMl  anil 

0. 
.0000 
.(H)H3 
.  0(W2 
.0080 
— .  02;i3 
-f.0(»75 

Inch. 
.0 

Initial  load. 

ase. 
Initial  load. 

• 

".    Xxiaded  on  the  head. 
IniUal  load. . 

ivse. 
Initial  load. 

'.    Loadeil  on  the  head. 
Initial  load. 

»so. 

6.(M)0 

8,000 

10,000 
4,000 

.000? 

6,000 

8,000 

10,000 

2,000 
4,000 

.0009 

I  loaded  on  b 
0. 

6.000 

8,(KK) 

10.000 
4,000 

.0015 

6.000 

8.000 

10,000 

2,000 
4,000 

.0012 

Minced  to  42 
0. 

6.000 

8,000 

10.000 

10,000 

4.000 

.0008 
.0015 

6,000 

K.  000 

10,000 

2,000 
4,000 

*  .0015 
loadoil  on  b. 
0. 

6,000 

8.0(K) 

10.000 
4.(KK) 

.  0O2O 

6.000 

8,(H)0 

.(H)8l 

10,000 

2.000 

4,000 

.0078 

I  supports  r( 

0. 

.0037 
.oo:j3 

.0032 
".0033 
.0033 
.0032 
.0032 
.0033 
.0030 

tOTersed  and 

.0020 

)du(;ed  to  30' 
0. 

6,000 

8,000 

10,  (100 
12.000 

.0004 

14,000 

16.000 

18.000 

20,000 

.0006 
loaded  on  hi 

:B7^cinclecf^  '^JTI  Co.  iyieet  Sz^". 


^ 
^ 


k- 


^t,XZsS. 
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8TEEL   RAILS. 
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Ko.  67 — GontiDued. 


Applied  iMds. 


T<v*.i     I  HaziiDnm 
^^^'    fiber  streM. 


Poundt. 

2,000 

4,000 

6,000 

8.000 

10,000 

12,000 

14.000 

10.000 

18,000 

20,000 


2,000 
10,000 
20,000 
22,000 
30,000 
40,000 
42,000 
44,000 
40,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62.000 
61,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 


76,000 


DeflecUons. 


Pound9.    I 

2,050 

4,110 

6,160 

8,290 

10,270 

12.  330 

14.380 

16,440 

18,400 

20,550 


2,060 
10.270 
20.550 
22,600 
30,820 
41,100 
43,150 
45.210 
47.260 
40,320 
51.380 
53,430 
55,480 
57,540 
59,SM) 
61,650 
63,700 
65,760 
67.810 
69,870 
71,920 
73,980 
76,030 
78,090 
80,140- 
82,200 


78,090 


Inehm. 
0. 
.0040 
.0075 
.0105 
.0136 
.0168 
.0200 
.0234 
.0267 
.0299 


SacceesiTe 
deflectioDB. 


Jfldk. 

0. 
.0040 
.0085 
.0030 
.0031 
.0032 
.0032 
.0034 
.0033 
.0032 


DefleotioB 


Inch. 
0. 


Itenuu-k». 


Initial  load. 


.0002 


.0006 


Reversed  and  loSded  on  liead. 


0. 
.0133 
.0207 
.0330 
.0453 
.0618 
.0650 
.0685 
.0722 
.0762 
.0805 
.0850 
.0011 
.1006 
.1180 
.1790 
.2435 
.2946 
.3557 
.4245 
.4930 
.58 
.67 
.78 
.00 

1.08 


0. 
.0133 
.0164 
.0033 
.0123 
.0166 
.0032 
.0035 
.0037 
.0040 
.0043 
.004.*) 
.0061 
.0095 
.0174 
.0010 
.0645 
.0511 
.0611 
.0688 
.0685 
.0870 
.09 
.11 
.12 
.18 


.0000 
.0007 


.0005 
.0017 


Initial  load. 


K_-21.560,000. 
Klantic  liiuit. 


.0048 


.0864 


.3795 


Beveraed  and  loaded  on  base. 
|..« I  Kail  fractored. 


Granalar  appearance,  radiating  from  lower  side  of  tbe  head. 

The  metal  from  tbe  surface  of  the  head  to  a  de])th  of  about  ^'.05  pre- 
seated  a  smooth  surface  at  the  fracture,  having  the  appearance  of  a 
sheared  fracture. 
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STEEL   KAILS. 


No.  68. 


Test  op  another  piece  op  Kail  No.  34. 

Ends  supported  54"  apart. 
Loaded  at  the  middle  on  the  base. 


Applied  loads. 

Deflections. 

Succe.'»8ivo 
dedections. 

Deflection 
sets. 

Hemarks. 

Total. 

Maximum 
fiber  stress. 

Poundt. 

2,000 

4,000 

0,UO0 

8, 000 

10,000 

12, 000 

14,000 

16,000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

30,000 

32,000 

33,400 

Pounds. 
3,700 
7,400 
11,100 
14,800 
18,500 
22,  200 
25,890 
29,500 
33,290 
al(,990 
40,690 
44.300 
48,090 
61,790 
55,400 
59,190 
61, 770 

Inch. 

0. 

.0186 
.0370 
.0550 
.0722 
.0895 
.  1062 
.1225 
.  1392 
.1563 
.1743 
.1975 
.  2320 
.2867 
.3820 
.56 

Inch. 

0. 
.0188 
.0182 
.0180 
.  0172 
.0173 
.0167 
.0163 
.0167 
.0171 
.0180 
.0232 
.  0345 
.0547 
.0953 
.178 

Inch. 
0. 

Initial  load. 
UltimRte  strength. 

4 

.0020 

.0067 

.1578 

Granular  fracture;  the  metal  at  the  worn  surface  of  the  head^  for  a 
depth  of  about  ''.05,  had  a  smooth^  sheared  appearance. 
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Bail  No.  34. 

Top  surface  of  head  planed  off.  and  corners  rounded  with  A'^  radius. 
Height,  4".20. 
Width  of  base,  4''.50. 
Ends  supported  30''  apart. 
Loaded  on  base  at  the  middle. 


Applied  loAdfl. 


^oUI. 


ICaximum 
fiber  stxtoM. 


Pounds, 
2,000 
4,000 
0,000 
8.000 
10,000 
12.000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
56,000 
68,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
A,00O 
89.600 


Poundt. 
2,220 
4,440 
6.660 
8.880 
11,000 
13,330 
16.660 
17,770 
19,090 
22,210 
24,430 
26,660 
28,880 
81,100 
83,320 
35,540 
87,700 
39:980 
42.200 
44,430 
46.650 
48,870 
61,090 
53,310 
55,530 
67,750 
60.970 
62.200 
64,420 
66,640 
68,860 
71,080 
73,300 
75,620 
77,740 
79.070 
82,190 
84,410 
86,630 
88,850 
99,400 


Defleotions. 


JneAet. 

0. 

.0042 
.0082 
.0120 
.0157 
.0193 
.0280 
.0265 
.0302 
.0337 
.0377 
.0414 
.0450 
.0488 
.0528 
.0568 
.0610 
.0655 
.0703 
■  .0767 
.0850 
.0936 
.1115 
.1413 
.17 
.26 
.29 
.36 
.44 
.61 
.61 
.71 
.82 
.94 

1.08 

1.29 

1.49 

1.80 

2.17 

2.64 


SacceBsiye 
deflections. 


Inek. 

0. 

.0042 
.0040 
.0038 
.0037 
.0036 
.0037. 
.0035 
.0037 
.0035 
.0040 
.0037 
.0036 
.0038 
.0040 
.0040 
.,0042 
A)045 
.0048 
.0064 
.0083 
.0086 
.0179 
.0298 
.0287 
.09 
.03 
.06 
.09 
.07 
.10 
.10 
.11 
.12 
.14 
.21 
.20 
.31 
.37 
.47 


Deflection 

sets. 


Inch. 
0. 


.0005 


0009 


...... 

0026* 


.0092 


.0598 


Bemarks. 


lultiAlkMid. 


B=21,n0,000.  • 

Elastic  limii. 

Scale  starts  from  basa. 


Ultimate  strenji^. 


Deflections  continued  bending  the  rail  through  37^  without  fracture. 
H.  Ex.  161 ^24 
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No.  93. 

Rail  No.  34. 

Longer  end  of  specimen  No.  92. 

Ends  supi>orted  17".l  apart. 

Loaded  on  head  at  the  middle;  168,000  pounds  applied,  which  bent 
the  rail  through  50  degrees  without  fracture.  B  =  106^350  pounds  per 
square  inch. 

No.  69. 

Piece  of  Kail  No.  34. 

Distance  between  end  bearings,  30  inches. 
Loaded  on  the  base  at  the  middle. 
Height  of  rail  at  middle  bearing,  4''.41. 

Ultimate  strength,  63,900  x>ounds'y  B  =  65,660  pounds  per  square 
inch. 
Granular  fracture,  sheared  appearance  ".05  deep  at  surface  of  head. 
Sharp  snapping  sounds  were  heard  when  load  reached  61,000  pounds. 
Permanent  deflection  before  rupture,  inappreciable. 

No.  70.  ' 
Piece  of  Bail  No.  34. 

Distance  between  end  supports,  30  inches. 

Loaded  on  the  head  at  the  middle. 

Height  of  rail  at  middle  bearing,  4".41. 

Ultimate  strength,  99,800  pounds;  B  =s  102,550  pounds  per  square 
inch. 

Deflections  continued  after  passing  the  maximum  load  until  the  rail 
was  bent  an  angle  of  40  degrees. 

Bail  not  fractured. 
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Ko.  71. 

Piece  of  Rail.  No,  34,  about  20  Inches  Long. 

There  were  granular  fractures  at  each  end  of  this  piece  where  frac- 
ture had  been  caused  by  bending,  the  head  being  on  th^  tension  side 
of  the  bend. 

The  end  fractures  occurred  without  appreciable  permanent  deflection 
preceding  rupture. 

In  the  present  tests  the  loads  were  applied  on  the  head,  with  the  end 
bearings  17^'  apart* 

Ultimate  strength,  162,000  pounds;  B  =  94,330  pounds  per  square 
inch. 

After  passing  the  maximum  stress  loads  were  continued,  increasing 
the  deflection  of  the  rail.  When  the  rail  had  been  bent  through  an 
angle  of  about  25  degrees,  a  crack  was  started  at  the  edge  of  the  outer 
flange  of  the  base,  at  a  place  where  a  spike  in  the  tie  had  worn  a  notch 
in  the  flange. 

The  metal  had  been  worn  away  until  this  notch  caused  by  the  abra- 
sive action  of  the  spike  was  'MO  deep.  This  place  came  at  the  middle 
of  the  span  between  the  end  bearings. 

The  crack  in  the  flange  gradually  extended  to  a  depth  of  i''  as  the 
deflection  of  the  rail  increased,  presenting  an  oblique  sheared  surfBice 
in  appearance. 

When  the  rail  had  re^hed  the  maximum  deflection,  and  had  been 
bent  through  an  angle  of  30  degrees,  the  balance  of  the  rail  parted  with 
a  granular  fracture,  radiating  from  the  notched  flange. 

At  the  worn  surface  of  the  top  of  the  head  the  metal  from  '^02  to 
'^05  deep  had  a  serrated  sheared  appearance,  with  inclined  lines  be- 
tween layers  of  n^etal  which  had  flowed  in  an  outward  direction  under 
the  whed  pressures. 
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No.  72. 

Bail  No.  34. 

One  end  from  test  No.  67. 

Head  planed  o£f,  redacing  height  to  4'^25,  for  the  purpose  of  remov- 
ing the  metaf  immediately  affected  by  the  cold  flow  caused  by  the 
wheel  pressures  when  in  service. 

Supported  at  ends  30''  apart. 

Loaded  at  the  middle  on  the  base. 

nitiniate  sti'ength,  54,900  pounds. 


Appearance,  granular;  the  ^^^^^^  comers  a  a  showed  metal  which 
had  flowed  under  the  wheel  pressures. 


No.  72a. 

One  end  of  fractured  section  No.  72. 

Corners  at  a  a  rounded  in  the  planer  and  tested  with  end  beariDgs 
17".l  apart. 
Loaded  on  the  base  at  the  middle. 
Ultimate  strength,  152,(K)0  pounds. 
The  rail  was  bent  through  an  angle  of  40  degrees  without  fracture. 


No.  72b. 

Head  of  the  rail  of  other  fractured  end  cut  off,  corners  rounded  at 
a  a,  and  bent  60  degrees  without  fracture.  The  upper  side  of  head  was 
On  the  convex  side  of  the  bend. 
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No,  73.  . 

Piece  of  Bail  No.  34.  ^ 

m 

Distance  between  end  bearings,  22'M  inches.  Loaded  on  head  at  the 
middle. 

Ultimate  strength,  122,100  poands;  B =92,420  pounds  per  square 
inch. 

Bail  bent  38  degrees  without  fracture. 

The  head  was  partly  overturned  by  the  pressure  during  the  test, 
and  the  web  and  flanges  badly  distorted. 

No.  73a.  \ 

Head  of  Bail  No.  34. 

Bent  transversely  with  top  surface  of  head  on  the  tension  side. 
Fractured  in  a  brittle  manner  with  a  granular  appearance;  the  metal 
next  the  top  surface  showed  an  oblique  sheared  appearance. 
Piece  bent  through  about  5  degrees  before  rupture. 

No.  736. 

Head  of  Bail  No.  34. 

Annealed  at  a  high  scaling  heat  before  testing. 
Bent  transversely  with  the  top  surface  of  the  head  on  the  tension 
side  of  the  bend. 
Bent  through  58  degrees  without  rupture. 
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No.  76. 

PiEOE  OF  Bail  No.  34. 

Height  at  middle,  4".41. 
^  Supported  at  ends  17^M  apart. 

Loaded  on  base  at  the  middle. 

Ultimate  strength,  93,580  pounds;  B  =  54,810  pounds  per  square 
inch. 

Granular  fracture,  radiating  from  a  zone  at  the  top  of  the  head  where 
the  metal  to  a  depth  of  about  ^^04  to  '^OG  showed  a  smooth  sheared  ap- 
pearance. 

The  fracture  occurred  suddenly  with  slight  permanent  deflection,  the 
fracture  extending  through  the  metal  of  the  head  and  the  web.    The 

base  of  the  rail  was  not  fractured. 

* 

No.  77. 
Piece  of  Rail  No.  34. 

Height  at  middle,  4''.41. 

Supported  at  ends  22^M  apart. 

Loaded  on  base  at  the  middle. 

This  test  is  made  at  a  distance  of  15''  from  test  No.  73,  measuring 
from  center  to  center  of  plunger  at  middle  of  span. 

Ultimate  strength,  78,100  pounds;  K  =  59,120  pounds  per  square 
inch. 

Granular  fracture,  with  metal  ".04  to  ".OC  in  depth  from  the  top  of 
the  head,  displaying  a  smooth  sheared  appearance.  The  rail  fractured 
with  slight  permanent  deflection. 
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No.  88. 

,    Bail  No.  35. 

Branded  "C.  B.  M.  Co.,  12,  75.'' 
Height,  3".66. 
Width  of  base,  3".74. 
Weight  per  yard,  48.71  x>ounds. 
Ends  supported  30^^  apart. 
Loaded  on  base  at  the  middle. 

One  end  of  this  piece  of  rail  was  battered  dovm  and  showed  an  irreg- 
ular fracture. 


Applied  lottds. 


2.000 
4,000 
0,000 
8,000 
10,000 
12,000 
14.000 
10,000 
18,000 
20,000 
22,000 
24,000 
26.000 
28,000 
30.000 
32,000 
34.000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60.000 
50,800 


Mazimam 
fiber  streM 


Pounds. 
3,270 
6,630 
9,800 
13,060 
16,  IKIO 
19.600 
22.860 
26.120 
29,300 
32,650 
35,920 
39,180 
42.450 
45,710 
48,980 
52.240 
55, 510 
58.770 
62,040 
65,310 
68,570 
71,840 
75.100 
78,370 
81.630 
82.940 


Deflectkmt 


Inch, 

0. 

.0082 
.0162 
.0227 
.0288 
.0345 
.0404 
.0462 
.0525 
.0578 
.0040 
.0702 
.0766 
.0835 
.0915 
.1007 
.1108 
.12 
.13 
.15 
.19 
.24 
.30 
.37 
.44 


Snccesaive 
dedectious. 


Inch. 

0. 
.0082 
.0080 
.0065 
.0001 
.0057 
.0059 
.0058 
.0063 
.0053 
.0062 
.0062 
.0064 
.0069 
.0080 
.0092 
.0101 
.0092 
.01 
.02 
.04 
.05 
.06 
.07 
.07 


Deflootion 


iineJk. 
0. 


0002 


0013 


0070 
0151 


Bemarks. 


Initial  load. 


£=20,860,000. 
Elastic  Uiuit. 


UUimate  strength. 


Granular  apx)earance,  radiating  from  metal  having  a  sheared  appear- 
ance, where  flow  has  occurred  under  the  wheel  pressures,  at  the  outside 
of  the  head« 


No.  90. 
Bail  No.  35. 


Height,  3".66. 
Width  of  base,  3".67. 
Ends  supporteid,  17^M  apart. 
Loaded  on  head  at  the  middle. 

Ultimate  strength,  126,800  ppunds;  B=118,010  pounds  x>^  square 
inch. 
Bent  through  an  angle  of  42  degrees  without  fracture. 
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No.  86. 

Steel  Bail  Ko.  36. 

Branded  "  Wilson  Gammel  Cos.  Steel,  Sec.  -^V,  Dronfield.'* 

Height,  3".97. 

Width  of  base,  3".74. 

Weight  per  yard,  60.69  pounds. 

Ends  supported  30''  apart.    Loaded  on  base  at  the  middle. 


Applied  loadB. 


Total. 


Pounds. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16.000 
18,000 
20,000 
22.000 
24,000 
26,000 
28.000 
30,000 
82.000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,  COO 
48,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
84,000 
86.000 
88,000 
00,000 
100,000 
100,200 


Maximmn 
fiber  stress. 


Pound*. 
2,600 
5 


7 
10 
12 
15 
18, 
20 
28 
25 
28^ 
31 
33 
36 
38 
41 
44 
46 
40 
51 
64 
57 
69 
62 
64, 
67 
70 


75 

77 

80 

83 

85 

88 

00 

03 

06 

08 

101 

103, 

106, 

100, 

111 

114 

116 

120 

141 


200 
800 
300 
090 
590 
190 
700 
300 
000 
580 
180 
780 
380 
080 
580 
170 
770 
370 
070 
570 
170 
770 
360 
060 
5«0 
160 


72,760 


360 
060 
550 
150 
750 
350 
050 
550 
150 
740 
340 
040 
540 
140 
740 
340 
030 
030 
880 


Befleotions. 


0. 

.0052 
.0100 
.0142 
.0185 
.0228 
.0260 
.0310 
.0350 
.0301 
.0431 
.0470 
.0510 
.0548 
.0587 
.0630 
.0670 
.0708 
.0748 
.0788. 
.0835 
.0874 
.0020 
.0066 
.1017 
.1070 
.1128 
.1103 
.13 
.14 
.15 
.16 
.17 
.18 
.20 
.23 
.27 
.31 
.86 
.40 
.45 
.51 
.  56 
.64 
.60 

1.14 


Successive 
deflections. 


0. 

.0052 
.0048 
.0042 
.0043 
.0043 
.0041 
.0041 
.0040 
.0041 
.0040 
.0030 
.0040 
.0038 
.0030 
.0043 
.0040 
.0038 
.0040 
.0040 
.0047 
.0030 
.0046 
.0046 
.0051 
.0053 
.0058 
.0065 
.0107 
.01 
.01 
.01 
.01 
.01 
.02 
.03 
.04 
.04 
.05 
.04 
.05 
.06 
.05 
.08 
.05 
.45 


Deflection 
sets. 


Inch. 
0. 


.0002 


0005 


,0010 


0021 


0050 


0130 


Bemarks. 


Initial  load. 


E;=  22, 840,000. 


Elastic  limit. 


Ultimate  strengtb. 


\ 


Granular  fracture,  radiating  from  a  i)oint  on  the  top  of  the  rail 
where  the  metal  had  flowed  slightly  under  the  wheel  pressures. 


1-y 


f9 


T 


KcR9  ^ 


\ 


^ 
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Ko.  87, 

Steel  Bail  No.  37. 

Branded  "Wilson  Gammel  Cos.  Steel,  Sec.  W  Dronfield.*^ 

Height,  3".97. 

Width  of  base,  3".72. 

Weight  per  yard,  60.62  pounds. 

Ends  supported  30^'  apart. 

Loaded  on  base  at  the  middle. 


Applied  loada. 


Total. 


Maximum 
fiber  fttfesa. 


2,000 
4.000 
6,000 
8.000 
10,000 
12,000 
14,000 
16,000 
18.000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
83,000 
40,000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,900 


Pound«. 
2,600 
5,200 
7,800 
10,390 
12,990 
15,590 
18,190 
20,790 
23.390 
25.990 
28,580 
31,180 
33,780 
36,380 
38,989 
41,580 
44,170 
46,770 
49, 370 
51, 970 
54,570 
57, 170 
59,770 
62.360 
64,960 
67,560 
70,160 
72,760 
75,360 
77,960 
80,550 
8:),  ISO 
85,750 
88,350 
90.950 
93,550 
96,150 
98,740 
101, 340 
103, 940 
106,540 
109, 140 
111,610 


Deflections. 


0. 
.0043 
.0087 
.0128 
.0168 
.0208 
.0248 
.0288 
.0328 
.0368 
.0410 
.0448 
.0488 
.0526 
.0565 
.0605 
.0643 
.0682 
.0721 
.0761 
.0803 
.0845 
.0894 
.0941 
.0997 
.1068 
.1150 
.1248 
.1332 
.1610 
.18 
.20 
.23  ' 
.28 
.33 
.38 
.44 
.49 
.56 
.64 
.72 
.80 


Saceefuiive   Deflection 
deflections.        seta. 


Inch, 

0. 

.0043 
.0044 
.0041 
.0040 
.0040 
.0040 
.0040 
.0040 
.0040 
.0042 
.0038 
.0040 
.0038 
.0039 
.0040 
.(K);t8 
.0039 
.0039 
.0040 
.0042 
.0042 
.0049 
.0047 
.0056 
.0071 
.0082 
.0098 
.0084 
.0278 
.019 
.02 
.03 
.05 
.05 
.05 
.06 
.05 
.07 
.08 
.08 
.08 


Inch, 
0. 


.0004 


0010 


0015 


0028 


0079 


0464 


Remarka. 


Initial  Ibad. 


15  =r  24.400,000. 
Elastic  UmiL 


Ultimate  strength. 


Granular  fracture,  radiating  from  a  point  on  the  surface  of  the  head, 
where  there  was  a  slight  indication  of  flow  of  the  metal  under  the  wheel 
pressures. 

In  this  test  and  in  test  Ko.  86  the  center  of  radiation  was  at  the 
outer  side  of  the  head  as  the  rail  lay  in  the  track* 


SECTIONS  OF  RAILS  FROM  WHICH  NO  TRANSVERSE 

TESTS  WERE  MADE. 
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TEBTSIOV  TESTS  OF  SFECIMEVS  TAEXV  FBOK  HEADS  OF  STEEL 

BAILS. 


t 


^ 


Porm  of  specimena. 


No.  4466. 
Eail  No.  8. 


Diameter,  l/a28. 

Sectional  area,  1  square  inch. 

Gauged  length,  10''. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  M  uare 
inon. 

Elongation. 

Set. 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
35.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,660 
76,600 
0 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
50,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
85,660 
76,500 
0 

Inches. 

0. 

.0014 
.0032 
.0067 
.0101 
.0120 
.0134 
.0142 
.0160 
.0160 
.0510 
.0578 
.0640 
.0730 
,0810 
.0880 
.0080 
.1100 
.1200 
.1485 
.1730 
.1040 
.2175 
.25 
.28 
.31 
.35 
.39 
.44 
.49 
.56 
.63 
.73 
.85 

1.10 

1.67 

Inch, 
0. 

Initial  load. 

0. 

Elastic  limiti 

.0009 

Tensile  strength. 
At  time  of  ruptore. 
—20.6  per  cent. 

2.06 

Elongation  of  inch  sections:  'M3,  'M6,  'M9,  ''.23,  ".48»,  ".23,  ".19, 
".17^  ".16,  ".14. 

Diameter  at  fracture,  ".87.   Area,  .594  square  inch. 

Contraction  of  area,  40.6  per  cent. 

Fractured  5".7  from  the  neck.  Appearance^  silky,  interspersed  with 
fine  granulation  at  the  circumference. 
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STEEL  RAILS. 


Fo.  4477. 

Bail  No.  9. 

Diameter,  ''.798.    ' 

Sectional  area,  .50  square  inch. 

Gauged  length,  W\ 


Applied  loads. 


TotaL 


Poundf. 
500 
2,500 
5,000 
10,000 
14,000- 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19,000 
19,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27.500 
28,000 
28,500 
29,000 
29,500 
30,000 
30,500 
31,000 
31,500 
32,000 
32,500 
83,000 
33,500 
34,000 
84,500 
85,000 
35,500 
36,000  , 
86,500 
37,000 
37.500 
38,000 
88,120 
36,280 
0 


Persqaarc 
incji. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73.000 
74,000 
75.000 
76,000 
76,240 


In  ganged  length. 


Elongation. 


Inches, 

0. 

.0011 
.0081 
.0062 
.0096 
.0099 
.0119 
.0130 
.0142 
.0172 
.0270 
-  .0417 
.0516 
.0567 
.0630 
.0712 
.0790 
.0875 
.0950 
.1040 
.1135 
.1230 
.1320 
.1480 
.1550 
.1640 
.1750 
.1860 
.2000 
.2120 
.2275 
.2410 
.2550 
.27 
.29 
.31 
.33 
.35 
.37 
.89 
.41 
.44 
.47 
.51 
.54 
.68 
.63 
.69 
.75 
.83 
.94 

1.06 

1.31 

1.61 


2.00 


Set 


Inch. 
0. 


0017 


,0294 


Smnarka. 


Initial  load. 


Blasticlimit. 


Tensile  strength. 
At  time  of  rupture. 
=20  per  oent. 


«J 


Elongation  of  incli  sections:  'M4,  'M7,  'M9,  ''.21,  "M\  ".26,  ".18, 
".19j  ".18,  ".13. 

Diameter  at  fracture,  ".66.    Area,  .342  square  inch. 

Contraction  of  area,  31.6  per  cent. 

Fractured  at  middle  of  stem.  Appearance,  granular  90  per  cent, 
silky  spot  at  circumference  10  per  ceatt  Opened  cracks  in  surfeMse 
of  stem  in  vicinity  of  silky  spot. 


STEEL  RAILS. 
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No.  4470. 

Bail  No.  10. 


Diameter,  1".120. 

Sectional  area,  1  square  inch* 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,D0O 
62,000 
64,000 
66.000 
68,.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
.  84,000 
88,000 
02,000 
96,000 
100,000 
104,000 
108.000 

ui.oao 

101,500 
0 


Persqiuure 
IncD. 


Pound», 
1,000 
5,000 
10,000 
20,00') 
30.000 
35.000 
40,000 
45.000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57.000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
06,000 
100,000 
104,000 
108,000 
111,080 


In  gauged  length. 


Elongation. 


Ineluit. 
.0 

.0012 
.0028 
.0062 
.0096 
.0112 
.0130 
.0151 
.0157 
.0160 
.0166 
.0170 
.0175 
.0181 
.0190 
.0198 
.0206 
.0210 
.0264 
.0345 
.0418 
.0458 
.0506 
.0612 
.0720 
.0850 
.0990 
.1140 
'1 1280 
.1430 
.1580 
.1745 
.1930 
.23 
.27 
.32 
.37 
.45 
.54 
.70 
1.13 


1.37 


#Dt. 


Inch. 
0. 


0. 


0010 


Bemarka. 


Initial  load. 


Elastic  limit.    (Kot  vol!  defined.) 


Tensile  strength. 
At  time  of  rapluro. 
=13.7  i>er  cent. 


Elongation  of  inch  sections:  ".07,  'Ml,  'M3,  ".13,  ".32»,  ".22,  ".12, 
".10,  ".09,  ".08. 
Diameter  at  fracture,  ".94.    Area,  .694  square  inch* 
Contraction  of  area,  30.6  per  cent. 
Fractured  5".5  from  the  neck.  Appearance,  fine  granular,  silky  center. 
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STEEL   BAILS. 


Ko.  4471. 
Bail  No.  11. 


Diameter,  l'M29. 

Sectional  area,  1  sqaare  inch. 

Gauged  length,  10". 


Applied  loads. 

J 

In  ganged  length. 

Bemarkfl. 

TotAl. 

FerBonare 
incn. 

Elongation. 

Set. 

Pmenda. 
1,000 
5,000 
10.000 
20,000 
30,000 
35.000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
80,000 
84,000 
88,000 
02,000 
06,000 
100,000 
101,660 
87,200 
0 

PcundM, 
1,000 
5.000 
10,100 
20,000 
30.000 
35,000 
40,000 
45,000 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
80,000 
84,000 
88,000 
02,000 
06,000 
100,000 
101,660 

Jn«A«f, 

0. 

.0012 
.0090 
.0064 
.0101 
.0118 
.0137 
.0153 
.0158 
.0162 
.0168 
.0173 
.0179 
.0188 
.0104 
.0203 
.0230 
.0340 
.0540 
.0620 
.0600 
.0760 
.0848 
.0900 
.1160 
.  1325 
.1480 
.1675 
.1870 
.2075 
.2270 
.28 
.38 
.39 
.49 
.61 
.83 

1.16 

Inch. 
0. 

Initial  load. 
Klastiolimll. 

• 

> 

Tensile  strength. 
At  time  of  rupture. 
=16.3  per  cent. 

0. 
.0602" 

.0012 

0 

1.63 

Elongation  of  inch  sections:  ".09,  ".11,  ".13,  ".12,  ".15,  ".41»,  ".26, 
".15,  ".12,  ".09. 

Diameter  at  fracture,  ".86.    Area,  .581  square  inch. 

Contraction  of  area,  41.9  per  cent. 

Fractured  5"  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  granulation. 


STEEL   RAILS. 
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No.  4472. 
Rail  No.  12. 


Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Itemarkfl. 

Total. 

Per  square 
Inch. 

Elongation. 

Set. 

Poundt. 

1,000 

5,000 

10,000 

20.000 

30,000 

35,000 

40,000 

45,000 

50,000 

51,000 

52,000 

5:{,000 

54,000 

55.000 

56,000 

57,000 

58,000 

59,000 

60,000 

62,000 

64,000 

66.000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

02.000 

90^000 

100,000 

104.000 

108,000 

112,000 

113,990 

102,900 

0 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
^,000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 

ai.ooo 

88,000 
92,000 
96,000 
100.000 
104,000 
108,000 
112,000 
113,990 

ih«Aeff. 

0. 

.0013 
.0030 
.00^ 
.Oldfo 
.0115 
.0132 
.0150 
.0170 
.0173 
.0179 
.0182 
.0188 
.0102 
.0198 
.0203 
.0212 
.0230 
.0310 

.05:a 

.06441 
.0770 

.0000 

.  io:u) 

.1160 

.1300 
• . 1440 

.  1590 

.1735 

.21 

.24 

.28 

.34 

.39 

.47 

.57 

.77 
1.15 

• 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

.0002 

Ten»ile  strength. 
At  time  of  friicture. 

0 

1.55 



—  15.5  percent.   . 

Elongation  of  inch  sections:  ''.09,  'M2,  'M5,  ".KJ,  ",35*,  ".20,  'M4, 
'M3,  'M3,  ".08. 

Diameter  at  fracture,  ".94.^   Area,  .694  square  inch. 

Contraction  of  area,  30.6  per  cent. 

Fractured  6".6  from  the  neck.  Appearance^  fine  granular,  silky 
center. 

H.  Ex,  161 ^25. 
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STKEL    RAILS. 


No.  4473. 
Rail  No.  13. 


Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Poundf, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
60,000 
60.000 
62.000 
64,000 
66.000 
08,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88.000 
92,000 
96.000 
99,420 
89,800 
0 

Pounds. 

1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
45.000 
46. 000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67.000 
68,000 
50,000 
60.000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
76.000 
80,000 
84,0UO 
88,000 
02.  000 
96,000 
99,420 

Inches. 
0. 

.0013 
.0031 

Iveh. 
0. 

Initial  load. 

.0066 
.0101 
.0118 

0. 

.0133 
.0152 
.0158 
.  0162 
.0168 
.0172 
.0180 
.0202 
.0410 
.0525 
.0600 
.0680 
.0751 
.0830 
.0912 
.0990 
.1070 
.1240 
.1400 
.  1575 
.1770 
.1060 

0. 

RIajftfA  lirnYtt 

.0008 

# 

.2180 

.26 
.31 
.38 
.47 
.57 
.77 
1.45 

Tensile  strmpth. 
Ai  time  of  tTiicturo. 

0 

1.60 

=  16.9  per  cent. 

Elongation  of  inch  sections:  ".09,  ".12,  ".12,  ".17,  ".23,  ".37*,  ".18, 
".15,  ".15,  ".11. 

Diameter  at  fracture,  ".92.    Area,  .665  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Fractured  at  middle  of  stem.  Appejirance,  granular,  radiating  from 
a  silky  spot  at  the  circumference.  A  series  of  transverse  cracks  opened 
along  the  stequ 


STEEL   RAILS. 


Fo.  4474. 

Bail  No.  14. 


387 


Diameter  1",129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Bamarks. 

Total. 

Persoaare 
inon. 

Elongation. 

■■  ■    -■^ 
Set. 

Pounds. 

1,000 

5,000 

10.000 

20,000 

30,000 

40,000 

45,000 

48,000 

47,000 

48,000 

49,000 

50,000 

51,000 

52,000 

53,000 

54,000 

55,000 

56,000 

57.000 

58.000 

59.000 

60,000 

62.000 

64,000 

66.000 

68,000 

70,000 

72.000 

74,000 

76,000 

78,000 

80,000 

84.000 

88,000 

,   92,000 

^  96,000 

100.000 

104,000 

106,000 

109.200 

0 

Pounds. 

^1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
51.000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
68,000 
59,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84.000 
88,000 
92,000 
96,000 
100,000 
104,000 
108.000 
109,200 
0 

Inch. 

0. 

.0012 
.0030 
.0062 
.0008 
.0133 
.0152 
.0158 
.0163 
.0169 
.0174 
.0178 
.0190 
.0200 
.0212 
.0248 
.0285 
.0328 
.0375 
.0425 
.0470 
.0520 
.0625 
.0750 
.0900 
.1058 
,1200 
.1360 
.1490 
.1670 
.1840 
.2000 
.23 
.28 
.32 
.29 
.48 
.60 
.83 

Inch. 
0. 

Initial  load. 
Elaaticllnilt. 

T 

0. 

.0011 

■--— 

# 

Tenafle  atrensfh. 
=  7. 9  per  cent. 

.79 

Elongation  of  inch  sections:  ''.06,  ".09,  ".08,  ".09,  ^^.08,  ".07,  ".09, 
".08,  ".08,  ".07. 

Minimam  diameter,  1".08.    Area,  .916  square  inch. 

Contraction,  8.4  per  cent. 

Fractured  the  head  at  root  of  thread,  the  diameter  being  l."36.  Ap- 
pearance, granular. 
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8TEEL   RAILS. 


No.  4469. 


Rail  No.  15, 
Diameter,  ".714. 
Sectional  area,  .40  sqjiiare  inch* 
Gauged  length,  10''. 


Applied  lojuU. 

In  gauged  length. 

• 

Bemarka. 

• 

Total. 

Per  ranare 
incD. 

Elongation. 

Set. 

Pound*. 
400 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16.000 
18,000 
20,000 
20,400 
20,800 
21,200 
21.600 
22,000 
22.400 
22,800 
23,200 
23,600 
24,000 
24,800 
25,600 
26.400 
27,200 
28.000 
-28,800 
20,600 
30.400 
31.200 
32.000 
32,800 
33,600 
34,400 
85,200 
36.000 
36.800 
37,600 
38,400 
39,200 
40,000 
40,800 
41,600 
42,400 
48,200 
44,000 
44,720 
41,400 
0 

Poundt. 

1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,009 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
50,000 
60,000 
02,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100,000 
102.000 
104.000 
106.000 
108,000 

lin.ooo 

111,800 

Tneha. 
0. 

.0013 
.0031 
.0040 
.0068 
.0084 
.0102 
.0120 
.0137 
.0158 
.0170 
.0176 
.0179 
.0182 
.0186 
.0191 
.0193 
.0190 
.0278 
.0330 
.0412 
.0530 
.0663 
.0802 
.0948 
.1082 
.12.'>8 
•   .1380 
.1560 
.1720 
.1909 
.21 
.23 
.25 
.27 
.30 
.32 
.34 
.38 
.42 
.45 
.60 
.56 
.63 
.72 
.87 
1.36 

Inch. 

0. 

0. 

Initial  load. 
1 

Klastio  limit 

'lVii«il*»  ftti^n^h. 
At  time  of  fractiiro. 
=14.5  percent. 

• 

1 

0. 

0. 
0. 
0. 
0. 
0. 

0. 

.0187 

*• 

.1560 

0 

L45 

Elongation  of  inch  sections:  ".08,  ".12,  ".12,  ".17  ".14,  ".18,  ".26»,  "14, 
'M3^".ll.  '       ' 

Diameter  at  fracture,  ".60.    Area,  .283  square  inch. 
Contraction  of  area,  29.3  per  cent. 
Fractured  4".2  from  the  neck.    Appearance,  granular. 


STEEL  KAILS, 


S89 


Fo.  4476. 
Bail  Ko«  16. 


Diameter,  l'M29. 

Sectional  area,  1  square  inclu 

Gauged  length,  10''. 


Applied  lottdfl. 


In  ganged  length. 


Total 


Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,000 
52.000 
53,000 
54,000 
56.000 
50,000 
57,000 
58.000 
50,000 
00,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
SOrOOO 
84,000 
88.000 
08,000 
06,000 
100,000 
104,000 
108,000 
111,880 
101,600 
0 


Peraquaru 
incn. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
62,000 
63,000 
64,000 
65,000 
56,000 
57,000 
68,000 
60,000 
60,000 
02,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76^000 
78,000 
80,000 
84,000 
88,000 
62,000 
96,000 
100,000 
104.000 
108,000 
U1,88C 


Elongation. 


Jn«A<t. 
0. 

.0013 
.0031 
.0064 
.0100 
.0132 
.0150 
.0154 
.0158 
.0162 
.0167 
.0170 
.0175 
.0180 
.0184 
.0192 
.0206 
.0240 
.0366 
.0440 
.0600 
.0561 
.0685 
.0820 
.0950 
.1080 
.1228 
.1860 
.1506 
.1660 
.1810 
.2000 
.24 
.28 
.34 
.38 
.46 
.56 
.72 
1.26 


1.52 


Set. 


Ineh. 
0. 


0. 


.0002 


Initial  load. 


Blaatiellmtt. 


Tensile  atrengtli. 
At  time  of  mptora* 
=15.2  per  cent. 


Elongation  of  inch  sections:  ''.09,  'M4,  'M6,  'M5,  ".31»,  ".22,  ".14, 
'':12,  ".11,  ".08. 

Diameter  at  fracture,  ".49.    Area,  .694  square  inch. 

Contraction  of  area,  30.6  per  cent. 

Fractured  5".6  from  tiie  neck.  Appearance,  fine  granular,  silky 
center. 
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gTEEL   RAILS. 


No.  4476. 

Bail  Ko.  17. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 


TotaL 


Poundg, 

1,000 

5,000 

.  10,000 

20,000 

80.000 

86,000 

40,000 

45,000 

46,00(^ 

47,000 

48,000 

49,000 

60,000 

61,000 

52,000 

53,000 

64,000 

66,000 

66,000 

67,000 

68,000 

60,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100.000 

104,000 

108,000 

111,  380 

101,900 

0 


Per  square 
incn. 


Pounds. 
1,000 
6,000 
10.000 
20,000 
30,000 
86,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
65.000 
56.000 
67,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
1U,380 


In  gauged  length. 


Blongation. 


Jnehet, 
0. 
.0013 
.0031 
.0066 
.0100 
.0118 
.0136 
.0154 
.0160 
.0164 
.0169 
.0172 
.0178 
.0182 
.0187 
.0192 
.0197 
.0202 
.0212 
.0220 
.0235 
.0253 
.0345 
.0610 
.0730 
.0865 
.1012 
.1140 
.1275 
.1440 
.1590 
.1750 
.1912 
.23 
.27 
.31 
.37 
.44 
.53 
.67 
1.17 


1.89 


Set. 


Inch. 
0. 


0. 


.0009 


Remarks. 


luitial  load. 


0019      Elastic  limit.    (Kot  well  defined.) 


'J'cnsile  strengtli. 
At  time  of  rapture. 
=  13.9  percent. 


Elongation  of  inch  sections:  ''.09,  ".12,  'M2,  'M6,  ''.31»,  ".18,  ".13, 
'MO,  ".11,  ".07. 
.    Diameter  at  fracture,  ".94.   Area,  .694  square  inch. 

Contraction  of  area,  30.6  per  cent. 

Fractured  5"«4  from  the   neck.    Appearance,  fine  granular,  silky 
center. 


STEEL    RAILS. 


a9i 


No.  4453. 

Rail  No.  18, 


Diameter  ''.714. 

Sectional  area,  .40  Square  inch. 

Gauged  length,  10". 


Applied  loadsk 


Toul. 


Pound*. 
400 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
19,600 
20,000' 
20,400 
20,800 
21,200 
21,600 
22,000 

22,400 

22,800 
23,200 
23,600 
24,000 
24,800 
25,600 
26,400 
27,200 
28,000 
28,800 
29,600 
80,400 
81, 200 
32,000 
82,800 
33,600 
34,400 
35,200 
35,780 
29,700 
0 


Per  sqnare 
inch. 


Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30.000 
31,000 
32,000 

:»,ooo 

34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
"  42, 000 
43,000 
44,000 
45, 000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 

56, 000  f 

57,000 
58.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76, 000 
'  78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
89,450 


lu  ganged  length. 


Elongation. 


0. 

.0013 
.0032 
.0050 
.0067 
.0082 
.0100 
.  0103 
.0107 
.0111 
.0114 
.0117 
,0120 
.  0123 
.0128 
.0131 
.  0133 
.0137 
.0140 
.0143 
.0148 
.0150 
.0153 
.0158 
.0161 
.  0165 
.0168 
.0171 
.0176 
.0179 
.  OIKJ 
.0190 
.0230 
.  0310 
.0605 
.  0795 
.0883 
.0990 
.  1245 
,  1520 
.  1810 
.2100 
.2468 
.27 
.32 
.37 
.42 
.49 
.56 
.67 
.77 

1.00 

1.37 


1.69 


Set. 


Inch . 
0. 


Remarks. 

• 


Initial  load. 


0. 


0. 


0. 


0. 


0. 


0005 


Elastic  limit. 


After  2  minutes. 


Tonsile  ntrength. 
.\t  time  of  rupturo. 
1U.9  iMu*  cent. 


Elongation  of  inch  sections:  ".10,  ".14,  ".15,  ".22,  ".40*,  ".16,  ".17, 
".15,  ".11,  ".09. 

Diameter  at  fracture,  ".52.    Area,  .2124  square  inch. 

Contraction  of  area,  4G.9  per  cent. 

Fractured  5"  from  the  neck.  Appearance,  silky,  interspersed  with 
granulation  radiating  from  the  center. 
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STEEL   RAILS. 


No.  4485. 

Bail  No.  19. 


Diameter,  ''.874. 

Sectional  area,  .60  square  inch. 

Gauged  leugtli,  10". 


Appliwl  loadii. 


TotA]. 


Pounds. 

600 
S,UOO 
6,000 
9.000 
12.000 
15.000 
18.000 
21.000 
21.000 
22.  200 
22,  800 
23.400 
24,000 
24,600 
25, 200 
25,800 
26,400 
27,000 
27,600 
28.200 
28,800 
29,400 

ao,ooo 

30,600 
31.200 
81,800 
32,400 
33,000 
83,600 
84,200 
34,800 
85,400 
36,000 
37,200 
38,400 
39,600 
40,800 
42,000 
43,200 
44,400 
45,600 
46,800 
48,000 
49, 200 
50,400 
51,600 
52,800 
54,000 
55,  200 
55.860 
50.400 
0 


Per  (iqaare 
inch. 


Pounds. 
1,000 
§.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
36,  (KM) 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53, 000 
54,000 
55,000 
56,000 
67,000 
58,000 
50,000 
60,<MK) 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
93,100 


In  gauged  length. 


EloDgat4pn. 


Inches. 

0. 

.0012 
.0031 
.0050 
.0066 
.0082 
.0100 
.0119 
.0122 
.0126 
.0130 
.0133 
.0138 
.0141 
.0147 
.0150 
.0159 
.04M 
.0570 
.0636 
.0695 
.0772 
.0844 
.0911 
.0970 
.1068 
.1160 
.1262 
.132H 
.1388 
.1450 
.1588 
.1701 
.19 
.21 
.23 
.26 
.28 
.32 
.35 
.38 
.42 
.47 
.52 
.57 
.65 
.76 
.90 

1.14 

1.52 


1.76 


Bet. 


Inch. 
0. 
0. 


0. 
0. 


.0001 


Bemarka. 


Initial  load. 


■I 


Elaatio  lioiit. 


0322 


.0647 


1034 


1446 


Tensile  fltrcnctli. 
At  time  of  nipturo. 
-17.6  ]K'rceut. 


Elongation  of  iiicli  sections:  ".13,  ".18,  ".18,  ".39»,  ".21,  ".15,  ".15, 
".13,  ".13,  ".11. 

Diameter  at  fracture,  ".C9.    Area,  .374  square  inch. 

Contraction  of  area,  37.7  i)er  cent. 

Fractured  4".4  from  the  neck.    Appearance,  granular,  silky  center. 


iTTb./^ 
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STEEL    RAILS. 


1^0.  4486. 
Eail  No.  20. 


893 


Diameter,  ".564. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 

iUGll. 

Eloiigat%)n.        Set. 

Pounds. 

250 

1,250 

2.500 

3,750 

5,000 

6. 250 

6.500 

6.  7.')0 

7,000 

7,250 

7,500 

7,750 

8,000 

8.250 

8.500 

8,750 

9,000 

9.250 

9,500 

9,750 

10,000* 

10,  250 

10,500 

10, 750 

11,000 

11, 250 

11,500 

11.500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13,190 

0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37.000 
38,000 
39,060 

40,  om 

41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
52.760 
0 

Inch. 

0. 

.0011 
.0021 

.oati 

.0043 

.0057 

.0060 

.0062 

.0066 

.0069 

.0073 

.0078 

.0082 

.0092 

.0101 

.0110 

.0116 

.0120 

.0126 

.0138 

.0161 

.0178 

.0228 

.0277 

.0342 

.0460 

.0517 

.0670 

.08 

.10 

.12 

.16 

.19 

.23 

Inch. 
0. 

0. 

Initial  load. 

0. 

.0002 

.U008 
i 

Elastic  limit  (not  well  deflned). 

• 

.0U70 

Rested  under  initial  load  5  miuntes. 

'msi" 

.0410 

T«»naile  Btrongth.  ^ 

.30 

Elongation  of  inch  sections:  ".04,  ".04,  ".03,  ".08»,  ".07*,  ".04. 
Diameter  at  fi*actnre,  ".52.   Area,  .212  square  inch. 
Contraction  of  area,  15.2  per  cent. 

Fractured  2".15  from  the  neck.    Appearance,  coarse  granular  70  per 
centy  dark  spongy  30  per  cent*    Opened  cracks  along  surface  of  stem. 
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BTEEL   RAILS. 


i 


No.  4458. 

Bail  ^o.  21, 


Diameter^  ".714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
400 
2,U00 
4,(XK) 
0,000 
8,000 
10.000 
12  000 
12,400 
12,800 
13.200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19.200 
19,600 
20,000 
20,000 
20,400 
20,800 
21,200 
21,600 
22,000 
22,400 
22,800 
23,200 
23.600 
24,000 
24,800 
25.600 
26,400 
27,200 
28,000 
28,800 
20,600 
30,400 
31.200 
32.000 
32,800 
33,600 
34,220 
29.700 
0 


Persqaare 
iiioa. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
3:1.  OUO 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
67,000 
68,000 
59,4K)0 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,  (KM) 
84,000 
85.550 


In  gaag<Ml  lenj^th. 


Blongatiou. 


Jnehei. 
0. 

.0012 

.0031 

.0050 

.0067 

.0082 

.0102 

.0106 

.0108 

.0115 

.0119 

.0123 

.0133 

.0141 

.0153 

.0172 

.0210 

.0251 

.0200 

.0339 

.0378 

.0428 

.0535 

.0600 

.0703 

.0788 

.0870 

.0887 

.0011 

.0958 

.1149 

.1302 

.1387 

.1500 

.  1598 

.1740 

.1900 

.2028 

.2302 

.2598 

.2900 

.  3295 

.38 

.42 

.47 

.53 

.62 

.72 

.83 

1.03 

1.55 


1.87 


Set. 


Ineh. 

0. 

0. 


0. 


,0007 


0071 


Kemarlcs. 


Initial  load. 


Elaatio  limit 


0686 


'  Rested  nnder  Initial  load  15  hrnira. 

i  Klongation  when  load  waa  applied,  following  reMi . 


T»»n«llo  Rtrength. 
At  time  of  ru{iture. 
=r  18.7  iK)r  cent. 


Elongation  of  ineh  sections:  ".13,  ".18,  ".42»,  ".20,  ".17,  ".15,  ."16, 
".16,  ".16,  ".15. 

Diameter  at  frsicture,  ".52.    Area,  .2124  square  iuch. 

Contraction  of  area,  46.9  per  cent. 

Fractured  3".l  from  the  neck.  Appearance,  fine  silky,  cup-shaped, 
trace  of  granulatioiu 


..'' 
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STEEL   RAILS. 


395. 


No.  4454. 
Rail  No.  22. 


Diameter,  ".714, 

Sectional  area^  .40  square  inch. 

Gauged  length,  10''. 


Applied  loads. 


Total. 


Poundt, 
400 
2,000 
4.000 
6.000 
8,000 
10.000 
12,000 
12,400 
12,  MM) 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17.600 
18,000 
18,400 
18.800 
19,200 
10.000 
20,000 
20,400 
20,800 
21,200 
21,600 
22,000 
22,400 
22.800 
23,200 
28,600 
24.000 
24.800 
25,600 
'26,400 
27,200 
28,000 
28,800 
20,600 
30,400 
31,200 
32,000 
82,800 
33,600 
34,400 
35,200 
36,000 
36,240 
32,700 
0 


incn. 


Pounds, 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52.200 
53,000 
54,000 
56,000 
66,000 
57,000 
58,000 
50.000 
60.000 
62,000 
64.000 
66,000 
68,000 
70.000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
00,600 


In  ganged  length . 


Elongation. 


Inehet. 

0. 

.0014 
.0031 
.0050 
.0067 
.0084 
.0100 
.0106 
.0110 
.0112 
.0117 
.0121 
.0127 
.  0131 
.0137 
.0142 
.0151 
.0162 
.0177 
.0107 
.0250 
.0335 
.0413 
.0480 
.0542 
.0658 
.0740 
.0845 
.0903 
.1012 
.1080 
.1212 
.1280 
.1380 
.1512 
.1605 
.  1720 
.1970 
.2200 
.2435 
.2712 
.3010 
.34 
.80 
.42 
.47 
.52 
.58 
.67 
.77 
.90 

X.17 

1.68 


1.83 


Set. 


Inch. 

0. 

0. 


0. 


.0001 


Remarks. 


Initial  load. 


GlaatloUinik 


.OOIL' 


.  0172 


Tensile  strength. 
'  At  time  of  rupture. 
r=]8.3  per  cent. 


Elongation  of  inch  sections:  ".16, ''.20,  ".17,  ".28,  ".32»,  ".17,  ".15, 
".14,  ".12,  ".12. 

Diameter  at  fracture,  ".56.  Area,  .2463  square  inch;  contraction  of 
ai*ea,  38.4  per  cent. 

Fractured  5"  from  the  neck.  Api)earauce,  silky,  interspersed  with 
fine  granular  metal  at  the  circumference. 
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STEEL   BAILS. 

No.  4479. 
Rail  No.  23. 


Diameter,  ".874. 

Sectional  area,  .00  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remark  B. 

TotaL 

Per  sqnare 
inoii. 

Eloligatioii. 

Set. 

Poimds. 
600 
3,000 
6,000 
12,000 
18,000 
24,000 
27,000 
27,600 
28.200 
28,800 
20,400 
30,000 
30,600 
31,200 
31,800 
32,400 
33,000 
33.600 
34,200 
34,800 
35,400 
36,000 
37,200 
38,400 
39,600 
40.800 
42,000 
43,200 
44,400 
45.600 
46,800 
48,000 
50,400 
52,800 
55,200 
57,600 
60,000 
62,400 
64,800 
67,200 
0 

Pounds, 
1,000 
5,000 
10.000 
20,000 
30,000 
40,900 
45,000 
4<(,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
84,000 
88,000 
92.000 
96,000 
100,000 
104.000 
108,000 
112,000 
0 

Inch. 

0. 

.0012 
.0029 
.0064 
.0090 
.0134 
.0153 
.0157 
.0160. 
.0106 
.0169 
.0174 
.0180 
.0185 
.0191 
.0205 
.0218 
.0242 
.0276 
.0319 
.0370 
.0440 
.0560 
.0688 
.0820 
.0972 
.1116 
.1225 
.1380 
.  1517 
.1660 
.1860 
.21 
.25 
.31 
.35 
.41 
.49 
.59 

Jneh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strengtb. 
=7. 3  per  cent. 

0. 
.0003 

.0007 

. 

.0029 

.73 

Elongation  ol  inch  sections:  ".06,  ".07,  ".08,  ".07,  ".08,  ".09»,  ".07, 
".08,  ".07,  ".06. 
Diameter  at  fracture,  ".83.    Area,  .641  square  inch. 
Contraction  of  area,  9.8  per  cent. 
Fractured  5"  from  the  neck.    Appearance,  granular. 
Fractured  under  the  maximum  load. 
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^Q.  4480. 

Eail  No.  23. 

Diameter,  ''.^74. 

Sectional  area,  .60  square  inch. 

Oauged  length,  10". 


Applied  loftda. 


Total. 


Poundt. 
600 
3,000 
6,000 
12,000 
18,000 
24,000 
24,600 
25,200 
25,800 
26,400 
27,000 
27,600 
28,200 
28,800 
20,400 
30,000 
30,600 
31,200 
31,800 
82,400 
33,000 
33,600 
34,200 
34,800 
36,400 
30,000 
37,200 
38,400 
39,600 
40,800 
42,000 
43,200 
44,400 
45,600 
46,800 
48,000 
50,400 
52,800 
55,200 
57,600 
60,000 
62,400 
64,800 
67,200 
67,280 
61,800 
0 


Persqaare 
incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56.000 
57.000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
112, 130 


In  gauged  lengtli. 


Elongation. 


Jnehei. 

0. 

'.0014 
.0031 
.0064 
.0100 
.0141 
.0146 
.0151 
.0159 
.0164 
.  0171 
.0180 
.0188 
.0197 
.0207 
.0217 
.0230 
.0241 
.  0254 
.0270 
.0291 
.0330 
.0368 
.0401 
.0457 
.0508 
.0620 
.  0758 
.0895 
.1020 
.1157 
.1288 
.1445 
.1600 
.1761 
.1945 
.21 
.28 
.33 
.39 
.44 
.54 
*  66 

1.02 


Set. 


Tneh. 


0. 


1.26 


.0006 


Remarkn 


Initial  load. 


.0018 


Elaatic  limit  (aj^roximate.) 


.0040 


.0100 


Ten«ilc  atrenirth. 
At  time  of  rupture. 
=-12.6  per  cent. 


Elongation  of  inch  sections:  ",07,  ".11,  ".11,  ".13,  ".27*,  ".19,  ".10, 
".09,  ".11,  ".08. 

Diameter  at  fracture,  ".73.    Area,  .419  square  inch. 

Contraction  of  area,  30.2  i)er  cent. 

Fractured  5".4  from  the  neck.  Appearance,  granular;  small,  dull, 
silky  spot  at  the  circumference. 
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STEEL   RAILS. 


No.  4455. 

Kail  No.  24. 


Diameter,  ''.714. 

Sectional  area,  .40  s(juare  inch. 

Gauged  length,  10". 


Apl»1ied  loads. 


Total. 


Poundit. 
400 
2,000 
4,000 
6,000 
8.000 
10,000 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18.000 
18,400 
18,800 
19,200 
10,600 
20,000 
20,400 
20,800 
21.200 
21,000 
22,000 
22,400 
22,800 
23,200 
23,600 
24,000 
24,800 
26,600 
26,400 
27.200 
28, 000 
28,800 
29,600 
30,400 
31,200 
32,000 
32.800 
33,600 
84,400 
34,680 
28,500 
0 


Per  square 
incn. 


Pcunda, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53.000 
54,000 
55,000 
66,000 
57,000 
58,000 
59,000 
60.000 
63,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
86.700 


In  ganged  length. 


Elongation. 


0. 
.0013 
.0031 
.0050 
.0067 
.0085 
.0101 
.0106 
.0110 
.0112 
.0117 
.0120 
.0123 
.0127 
.0130 
.0184 
.0138 
.0141 
.0146 
.0150 
.0152 
.0158 
.0161 
.0166 
.0170 
.0173 
.0181 
.0213 
.0428 
.0730 
.0820 
.0968 
.1055 
.1172 
.1251 
.1420 
.1556 
.1870 
.2180 
.2510 
.2870 
.3330 
.38 
.42 
.49 
.67 
.67 
.79 
.90 

1.23 

1.81 


2.02 


Set. 


Inch. 
0. 
0. 


0. 


0. 


.0001 


.0010 


Bemarka. 


Initial  load. 


ElasticUinit 


Tennile  strength. 
At  time  of  rupture. 
=20. 2  per  cent. 


Elongation  of  inch  sections :  'M3,  'M5,  'M6,  ".16,  'M8,  ".19,  ".46,* 
".24^  ".21,  ".14. 

Diameter  at  fracture,  ".50.    Area,  .1964  square  inch. 

Contraction  of  area,  50.9  per  cent. 

Fractured  4".25  from  the  neck.  Appearance,  fine  silky,  interspersed 
with  fine  granulation  at  the  circumference. 


8TEEL   RAILS. 
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Ko.  4464. 
Kail  No.  24. 


Diameter,  ".714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10''. 


Applied  loads. 


Total. 


Poundt. 
•400 
2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
14,000 
16,000 
16,400 
16.800 
17.200 
17,600 
18,000 
18,400 
18,800 
10,200 
19,600 
20,000 
20,400 
20,800 
21,200 
21.600 
22,000 
22,400 
22,800 
23.200 
23,600 
24,000 
24,800 
25,600 
26,400 
27,200 
28.000 
28,800 
20,600 
80.400 
31,200 
82,000 
32,800 
83,600 
34,400 
84,610 
28,100 
0 


Per  square 


In  ganged  length. 


L.X"  M-ng-^o"- 


Poundf. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
48,000 
60,000 
51,000 
52,000 
53,000 
54,000 
56,000 
56,000 
57,000 
58,000 
69,000 
60.000 
62,000 
64,000 
66,U00 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
86,525 


0. 

.0014 
.0033 
.0047 
.0065 
.0082 
.0099 
.0117 
.0136 
.0138 
.0140 
.0143 
.0147 
.0151 
.0155 
.0160 
.0163 
.0168 
.0172 
.0180 
.0240 
.0510 
.0670 
.0769 
.0840 
.0980 
.1120 
.1345 
.1492 
.18 
.205 
.24 
.28 
.32 
.37 
.42 
.48 
.55 
.65 
.75 
.90 

1.22 

1.56 


1.87 


Set. 


Inetua. 
0. 
0. 


0. 
0.' 


0. 


Remarka. 


Initial  load. 


0003       Klaattcllmit. 


.0562 


1270 


TenRlle  strwipfh. 
At  time  of  riipturo. 
=  18.7  iwroent. 


Elongation  of  inch  sections:  ".12,  ".16,  ".17,  ".15,  ".12,  ".18,  ".47*, 
".20,  ".17,  ".13. 

Diameter  at  fracture,  ".50.    Area,  .196  square  inch. 

Contraction  of  area,  51  per  cent. 

Fractured  4".l  from  the  ueck.  Appearancei  silky^  interspersed  with 
line  granulatioju 
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STEEL    RAILS. 


No.  4460. 
Eail  No.  25. 


Diameter,  ".713. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loadB. 

In  ganged  l»Dgth. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Sot. 

Poundt. 
400 
2,000 
4.000 
.     6,000 
8,000 
10.000 
12.000 
14,000 
16,000 
16,400 
16,800 
17,200 
17.600 
18,000 
18,400 
18,800 
19,200 
19,600 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
2.5,600 
26. 400 
27,200* 
28.000 
28.800 
29,600 
29,700 
24,100 
0 

Pofcndf. 
1.000 
5.000 
10.000 
15.000 
20,000 
25,000 
30,000 
35,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
74,250 

Ineha. 

0. 

.0015 
.0034 
.0060 
.0067 
.0082 
.0101 
.0118 
.0140 
.0190 
.0636 
.0720 
.0853 
.0972 
.1050 
.1198 
.1306 
.1482 
.1658 
.20 
.23 
.27 
.32 
.37 
.42 
.48 
.57 
.65 
.78 

1.01 

1.56 

1.90 

Jneh. 
0. 
0. 

Initial  load.                                                    ^ 

• 

• 

0. 

.0007 

Elaatio  Umit 

• 

.0802 

.1460 

Tpn<»!le  ^trpn^^'Ti. 

At  time  of  fViurtiiTO. 

0 

2.05 

~  20.5  i»er  cent. 

Elongation  of  inch  sections:  ".L3, 'M7,  M8,  ".18,  'M8,  ".44»,  "^5, 
".23^  ".16,  ".13. 

Diameter  at  fracture,  ".51.    Area,  .204  square  inch. 

Contraction  of  area,  49  per  cent. 

Fractured  5"  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  granulation. 


STEEL   RAILS. 


m.  4461. 

Bail  No  J  26. 
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Diameter,  ''.714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks. 

TotjJ. 

Per  MQare 
iucli. 

Elongation. 

Set. 

Pounds. 
400 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12.400 
12,800 
13,  200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17.600 
18,000 
18.400 
18,800 
19.200 
19,000 
20.000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
25,600 
26,240 
20,300 
0 

Pounds. 
1,000 
5,000 
10,000 
15, 000 
20, 000 
25,000 
30,  IMK) 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37,000 
3*<,000 
30, 0«) 
40, 000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62, 000 
64,000 
65,600 

Inches, 
0. 

.0012 
.0030 
.0048 
.0065 
.0062 
.0100 
.0104 
.0108 
.0113 
.0119 
.0126 
.0131 
.0138 
.'0143 
.0150 
.0293 
.0695 

Inch, 
0. 
0. 

Juitial  load. 

ft 

Elastic  limit.    (Appmximato.) 

• 

0. 

.0008 

.  0158 

.1580 
.1671 

.1795 

.1990 

.2068 

.2250 

.2450 

.2690 

.3020 

.35 

.42 

.49 

.58 

.70 

.87 

1.13 

1.90 

.1808 

.2810 

Tensile  strength. 
At  time  of  niptare. 
—  23.7  per  cent. 

0 

2.37 

Elongation  of  inch  sections:  ".32,  ".43»,  ".24,  ".21,  ".21,  ".22,  ".24, 
".20,  ".17,  ".13. 
Diameter  at  fracture,  ".47.    Area,  .173  square  inch. 
Contraction  of  area,  66.7  per  cent. 
Fractured  1'*.3  from  the  neck.    Appearance,  silky. 

H.  Ex,  161 ^26 
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STEEL    RAILS, 


No.  4463. 

Bail  l^o.  27. 


Diameter,  ".713. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Eloogation. 

Set. 

Pounds. 
400 
2,000 
4,  000 

Pounds. 

1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30,000 
31,000 
32, 000 
33, 000 

34,  (HK) 

35,  000 
36,000 
37,000 
38,000 

Inchet. 

0. 

.  0014 
.  0032 
.  0050 
.  0068 
.0085 
.  0102 
.0108 
.0110 
.0113 
.0117 
.  0122 
.0127 
.0130 
.0139 
.0181 
.0200 
.0212 
.0230 
.0320 
.0376 
.0480 
.  0503 
.0030 
.0728 
.  0«.'J2 
.0040 
.1020 
.1146 
.1260 
.1402 
.  1548 
.  1620 
.1690 
.1815 
.2175 
.  2378 
.27 
.32 
.37 
.43 
.49 
.58 
.68 
.87 

1.20 

Inch. 

0. 
0. 

rnitial  load. 
Elastic  limit 

Tennile  strength. 
At  time  uf  rupture. 
--- 14.5  per  cent. 

* 

6, (N)0 

H,  000 

10.  000 

12.000 
12.400 

0. 

12,800 

i:{,2oo 

Kt,  600 

14,000 
14,400 

.0001 

14,800 

15.200 

!.'>,  600 

39, 000 

16,000 
16,400 

40,000 
41,000 
42,000 
43, 000 
44,000 

45,  OlK) 

46,  (KM) 
47. 000 
48.000 
49,000 
60,000 
51.000 
52,000 
53,000 
54,000 
55,000 
66,000 
57.  (KH) 
58,000 
69,000 
60.000 
02. 000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
77, 475 

.0060 

16,  800 

17,  200 

17,600 

18,000 
18.400 

.0324 

18.  8(M) 

10,200 

19,600 

20,  000 
20, 400 

.0753 

20, 800 

• 

21.200 

21.600 

22,  000 
22.  400 

.1332 

22,  HOO 

23, 2(K) 

23,  64)0 

24,  000 
24. 800 

.2(35  ' 

25.  «)0 

20. 400 

27.  200 

28.  000 

28. 800 

29.  600 

30,  400 

30. 9U0 

25, 200 

0 

0 

1.45 

............. 

Elongation  of  inch  sciJions:  ".10,  ".20,  ".47»,  ".14,  ".09,  ".07,  ".12, 

)9,  ",10,  ".07.  ' 

Diameter  at  fracture,  ".40.    Area,  .1885  square  inch. 

Contraction  of  area,  52.9  per  cent. 

Fractuied  2".75  from  the  neck.    Api)earance,  silky. 


JST^afxciecC^  JBccrrofv  c^aX-  /B73 ::'.'.  SJ 


T 


►.«57  ^ 


T 
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BTEEL   RAILS. 


No.  4481. 

Bail  No,  28. 
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Diameter,  ".874. 

Sectional  area,  .60  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Is  gsaged  leoKtli. 

Benuvka. 

Total. 

disss'" 

Elong»Uim. 

Sei. 

Foundt. 
600 
3,000 
6,000 
12,000 
18.000 
21.000 
21,600 
22,200-^ 
22,800 
23,400 
24,000 
24,600 
25,200 
25,800 
26,400 
27,000 
27,600 
28,200 
28,800 
29,400 
80.000 
30,600 
31,200 
31,800 
82.400 
83,000 
83,600 
84,200 
34,800 
35,400 
36,000 
86,600 
37,200 
87,800 
88,400 
3fH000 
38,600 
40,200 

•40,800 
40,820 
30,700 
0 

Found*. 
1,000 
5,000 
10,000 
20,000 
30,000 
85.000 
86,000 
87.000 
88.000 
88.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48.000 
60,000 
61,000 
62,000 
63.000 
54.000 
55,000 
56.000 
67.000 
58,000 
60.000 
60.000 
61,000 
62,000 
68,000 
64,000 
66,000 
66,000 
67.000 
68,000 
68,030 

Jndket. 

0. 

.0018 
.0081 
.0065 
.0100 
.0117 
.0121 
.0125 
.0128 
.0138 
.0140 
.0148 
.0306 
.0637 
.0735 
.0007 
.1030 
.1160 
.1830 
.1510 
.1666 
.1860 
.2060 
.2275 
.2600 
.27 
.30 
.34 
.37 
.40 
.45 
.40 
.54 
.60 
.67 
.77 
.87 

1.03 

1.38 

JneK 
0. 

iDitialload. 

• 

0. 

BlMti0Ul"ftr 

.0008 

ToMile  ttmifrfYi. 
At  time  of  Araoluze. 
=20.8  per  cent. 

-      - 

"  ".0740" 

0 

2.08 

Elongation  of  inch  sections:  ".10,  ".13,  ".10,  ".09,  ".16,  ".35,  ".54», 
".26,  ".21,  ".14. 
Diameter  at  fracture,  ".57.    Area,  .255  square  inch. 
Contraction  of  area,  57.5  per  cent. 
Fractured  6"  from  the  neck.    Appearance,  fine  silky. 
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STEEL   RAILS. 

Fo.4466. 
Bail  No.  29. 


Diameter,  ''.714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  kuids. 


Total. 


400 
2,000 
4,000 
6,000 
8,000 
10,000 
11.600 
12,000 
12,400 
12,800 
13,200 
13.600 
14,000 
14,400 
14.800 
15,200 
15,600 
16.000 
16,400 
16,800 
17,200 
17,000 
18,000 
18,400 
18,800 
19,200 
10,600 
20,000 
20,400 
20,800 
21,200 
21,600 
22,000 
22,400 
22,800 
23,200 
23,600 
24,000 
24,800 
25,600 
26,400 
27,200 
28,000 
28,800 
29,600 
80,280 
0 


Persanare 


1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
.  29,000 
80,000 
31,000 
82,000 
83,000 
84,000 
35,000 
86,000 
37,000 
88,000 
38,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74.000 
76,700 
0 


Elongation. 


Ineh$9. 

0. 

.0013 
.0031 
.0060 
.0067 
.0086 
.0099 
.0111 
.0120 
.0130 
.0157 
.0270 
.0362 
.0430 
.0498 
.0560 
.0648 
.0738 
.0790 
.0890 
.0960 
.1060 
.1156 
.1241 
.1350 
.1430 
.1557 
.1640 
.1790 
.1885 
.2015 
.2140 
.2280 
.2430 
.2680 
.2760 
.2930 
.8090 
.3480 
.40 
.46 
.53 
.61 
.73 
.05 

L40 

1.40 


Set. 


0. 


Bemarks. 


Initial  load. 


0008 


Elaatio  limit. 


0230 


0573 


Tennilp  ftrongih. 
=14  per  cent. 


Elongation  of  inch  sections:  ".08,  ".12,  ".11,  ".11,  ".12,  ".13,  ".14,  'M7, 
".24»,  ".18. 

Diameter  at  fracture,  ".62.    Area,  .3019  square  inch. 

Contraction  of  area,  24.5  per  cent. 

Fractured  1".3  irom  the  neck.  Appearance,  granular;  silky  spot  at 
the  circumference  where  the  metal  separated  first. 


STEEL   RAILS. 
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No.  4657. 
Bail  No.  29. 


Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Gauged  length,  20''. 
Length  of  stem,  24'^ 


Applied  loads. 


Total. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
26.000 
27,000 
28,000 
1,000 
),000 
31.000 
32,000 
33,000 
84,000 
85,000 
30,000 
87,000 
88,000 
80,000 
40,000 
42,000 
44,000 
4«,000 
48,000 
60,000 
62,000 
64,000 
60,000 
68,000 
60,000 
62,000 
64,000 
66«000 
68,000 
70.600 
72,000 
74,000 
78,300 
0 


Persqnare 
inch. 


FoundM. 
1,600 
6,000 
10,000 
15,600. 
20,000 
25,000 
26,000 
27,000 
28,000 
20,000 

31,000 
82,000 
83,000 
84,000 
85,000 
86,000 
37,000 
38,000 
39,000 
40,000 
42.000 
44,000 
46,000 
48,000 
60,000 
52,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 


In  gaaged  length.    , 


Elongation. 


Inches. 

0. 
.0027 
.0062 
.0008 
.0132 
.0168 
.0177 
.0183 
.0192 
.0200 
.0200 
.0210 
.0231 
.0243 
.0267 
.0202 
.0345 
.0372 
.0450 
.0607 
.0588 
.07 
.09 
.11 
.14 
.16 
.20 
.23 
.28 
.34 
.40 
.47 
.54 
.65 
.77 
.96 

1.19 

1.52 


L43 


Set. 


Inch. 

0. 

0. 


.0001 


Bemarkfl. 


Initial  load. 


.0007 


Elastic  limit  (yot  well  deflnod). 


.0057 


.0313 


Tenaile  atern^li. 
At  time  of  fraciuro. 
=  7.2  per  oeut. 


Elongation  of  inch  sections :  'Ml»,  ".09,  ".08  ,".08,  ".07,  ".09,  ".07,  ".08, 
"J)7,  ".07,  ".06,  ".05,  ".05,  ".04,  ".06,  ".07,  '^07,  ".08,  ".08,  ".08,  ".09, 
".09,  ".08,  ".09. 

Diameter  at  fracture,  1".07    Area,  ".899  square  inch. 

Contraction  of  area,  10.1  percent. 

Fractured  1"  from  neck.  Appearance,  granular,  radiating  &om  a  dull 
spot  at  the  circumference. 
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STEEL   RAILS. 


Ko.  4467. 
Eail  No.  30. 


Diameter,  ''.714. 

Sectdonal  area,  .40  square  inch. 

Gauged  length,  10''. 


Applied  loads. 

In  •ganged  length. 

Bamarks. 

Total. 

Per  MaaTe 
incn. 

Elongation. 

Set 

Poundi. 
400 
2,000 
4,000 
%6,000 
^000 
10,000 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14.400 
14.800 
15.200 
15,600 
16.000 
16.400 
16,800 
17,200 
17,600 
18,T)00 
18,400 
18,800 
19,200 
19,600 
20,000 
20,400 
20,800 
21.200 
21,600 
22,000 
22,400 
22,800 
23,200 
23,600 
24,000 
24,800 
26,600 
26.400 
0 

Poundi, 
1,000 
5,000 
10,000 
15,000 
20,000 
26.000 
80,000 
81,000 
32,000 
33,000 
'    34,000 
86,000 
86.000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52.000 
53,000 
64,000 
55,000 
66,000 
57,000 
68,000 
59,000 
60.000 
62,000 
64,000 
66,000 

Inch, 

0. 

.0013 
.0031 
.0050 
.0068 
.0087 
.0106 
.0110 
.0112 
.0116 
.0120 
.0124 
.0130 
.0133 
.0140 
.0145 
.0166 
.0182 
.0280 
.0374 
.0480 
.0602 
.0667 
.0768 
.0869 
.0042 
.1040 
.1140 
.1267 
.1861 
.1440 
.1620 
.1600 
.1820 
.1965 
.2125 
.2310 
.28 
.31 

Jneh, 

0. 

0. 

Initial  load. 

* 

0. 
0. 

0. 

« 

Rlaatlo  limti. 

.0011 

• 

« 

. 

.0425 

• 

Crack  opened  in  stem. 

Tensile  stren^i^tli. 
=2. 9  per  cent. 

.29 

Elongation  of  inch  sections:  ".02,  ".02,  ".03,  ".03,  ".03,  ".06*,  ".03 
".03,  ".03,  ".02. 

Diameter  at  fracture,  ".69.    Area,  .3739  square  inch. 

Contraction  of  area,  6.5  per  cent. 

Fractured  4".9  from  the  neck.  Appearance,  granular,  dull  silky  spot 
at  the  circumference.  A  series  of  flue  transverse  cracks  were  oi)ened 
along  one  side  of  the  stem,  at  Intervals  of  about  \  inch,  continuing  for 
one-half  the  length  of  the  stem.  The  silky  spot  was  at  one  of  these 
oracks. 


^A 


:;teel  rails. 
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Fo.  4465. 
Rail  No.  30. 


Diameter,  ".713. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  Kaii|?ed  length. 

JKemarks* 

Total. 

Per  sqiutre 
iucli. 

Elongation. 

Set.     . 

Poundt. 
400 
2,000 
'4,00Q 
6,000 
8.000 
10,000 
12,000 
12,400 
12. 800 
13, 200 
13,600 
14, 000 
14.400 
14,800 
15,200 
15,600 
16.000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
19,600 
20,000 
20,400 
20,800 
21,200 
21,600 
22,000 
22, 400 
22,800 
23,200 
23,600 
24,000 
24,800 
25,600 
26,400 
27,200 
28,000 
0 

Poundt. 
1.000 
5,000 
10.000 
1.5,000 
20,000 
25,000 
30,000 
31,000 
32.  UOO 
,  33, 000 
34.  000 
35,000 
36, 0(HJ 
37,000 
38, 000 
39,000 
40,000 
41.000 

42,  UOO 

43,  COO 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
50,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 

0 

JneK 
0. 

.0012 
.0032 
.0050 
.0067 
.0083 
.0101 
.0105 
.0108 
.0112 
.0117 
.0120 
.0123 
.0128 
.0132 
.0137 
.0142 
.0152 
.0178 
.  0257 
.0342 
.0418 
.  04f!0 
.0578 
.0668 
.0762 
.0870 
.0917 
.1018 
.1144 
.1268 
.1380 
.1460 
.1585 
.1730 
.1815 
.1960 
.23 
.27 
.30 
•        .34 

Inch. 
0. 

Initial  load. 

f 

Elastic  limit. 

• 

Tensile  strongtlu 
=3.3  per  cent. 

0. 

0. 

.0008 

.0255 

.0677 

.1162 

.1715 

.33 

Elongation  of  inch  sections :  ".03*,  ".04,  ".02,  ".04,  ".03,  ".04,  ".03,  ".05, 
".03,  ".03. 

Diameter  at  fracture,  ".69.    Area,  .374  square  inch. 

Contraction  of  area,  ^.h  per  cent. 

Fractured  ".8  from  the  neck.  Appearance,  granular,  radiating  from 
a  dull  spot  in  the  circumference;  this  dull  spot  is  in  line  with  a  series 
of  fine  transverse  cracks  along  one  side  of  the  stem. 

A  snapping  sound  was  heard  a  few  seconds  preceding  rupture. 
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STEEL    RAILS. 


Ko.  4482. 

Kail  No.  3h 


Diameter,  '^874. 
Sectional  area,  .60  square  inch. 
'    Gauged  length,  10". 


Applied  loada. 


Total. 


Pound*. 
600 
3,000 
6,000 
12,000 
18,000 
21,000 
21,600 
22,200 
22,800 
23,400 
24.000 
24,600 
25,200 
25,800 
26,400 
27,000 
27,600 
28,200 
28.800 
29,400 
30,000 
30,600 
31,200 
31,800 
32,400 
33,000 
33,600 
84,200 
34,800 
35,400 
36,000 
36,600 
37,200 
37,800 
88,400 
89,000 
80,600 
40,200 
40,800 
41, 4U0 
42,000 
43, 200 
44,400 
45,600 
46,800 
48,000 
40,200 
50,400 
61,130 
45,300 
0 


Per  square 
inoli. 


In  ganged  length. 


Founds, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
61,0<X) 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,IKJ0 
60, 000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,220 


Elongation. 

Set. 

Inches. 
0. 
.0014 

Inch. 
0. 

.0031 

.0067 

.  0101 
.0120 

0. 

.0125 

.0130 

.0134 

.0140 

.0150 
.0239 

.0018 

.0369 

.0450 

.0504 

.0567 
.0628 

.0400 

.0701 

.0798 

1 

.0853 

.0040 

.1018 
.H20 

.1200 

.  1310 

.1410 

.  1510 

.1020 

.  1725 

.1850 

.1958 

.21 

.22 

.235 

.25 

.265 

.28 

•* 

.30 

.31 

.33 

.36 

.40 

.45 

.52/ 

.60 

.70 

.80 

1.05 

.  ....>■...»• 

1.40 



1.59 

.■>•■■••■«•> 

Bemarks. 


luitiaj  load. 


Elaatiolimik 


1' 


Tt'nsilo  atrrngtlu 
At  time  of  riiptuiO. 
—  15.0  per  cent. 


Elongation  of  inch  sections:  'Ml,  ".14,  ".15,  ".17,  ".30»,  ".30»,  ".14, 
".11,  ".09,  ".08. 

Diameter  at  fracture,  ".67.    Area,  .353  square  inch. 

Contraction  of  area,  41.2  per  cent. 

Fractured  at  middle  of  stem.  Appearance,  silky,  interspersed  with 
fine  granulation  at  circumference. 
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STEEL   RAILS. 


4( 


Ko.  4463. 

Bail  No.  32. 


Diameter,  ".714. 

Sectional  area,  .40  square  inclu 

Gauged  length,  10". 


Applied  loads. 


Total. 


Potmds. 
400 
2,000 
4,U<H) 
6,000 
8.000 
10,000 
12,000 
14.000 
16,  MOO 
16,400 
16, 800 
17,200 
17,600 
18,000 
18,400 
18.800 
19,200 
19,600 
20.000 
20,400 
20,800 
21,200 
21,600 
22.000 
22,400 
22,800 
23,200 
23,600 
24,000 
24,800 
25,600 
26,400 
'27,200 
28,000 
28,800 
29,600 
80,400 
31,200 
32,000 
32.800 
33,600 
34,400 
35,200 
86,600 
36,800 
37,600 
88.400 
39,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
89,700 
0 


Per  iiqaare 
incn. 


PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,0<I0 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
-56,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104.000 
106,000 
108,000 
110,000 


In  ganged  length. 


Klongation. 


Inches. 
.0 

.0013 
.0029 
.0046 
.0063 
.0080 
.0097 
.0114^ 
.0132 
.0136 
.0140 
.0148 
.0149 
.0152 
.0156 
.0160 
.0164 
.0168 
.0173 
.0178 
.0184 
.0192 
.0199 
.0211 
.0387 
.0490 
.0557 
.0630 
.0702 
.0807 
.0958 
.1090 
.1248 
.1397 
.1510 
.1688 
.1860 
.20 
.23 
.25 
.27 
.TO 
.32 
.34 
.87 
.39 
.43 
.46 
.52 
.56 
.63 
.72 
.85 
1.18 


Set. 


0. 
0. 


0. 


0. 
0. 
.0001 


.0001 


> 

.oooi* 


R&mark». 


initial  load. 


Klastio  limit  (not  well  defined) 


0023 


.0470 


.1101 


1.41 


Tensile  strength. 
At  tiino  of  frauture. 
:=  14.1  per  cent. 


Elongation  of  inch  sections:  ''.09,  'Ml,  'M2,  'M2,  'M4,  ".12,  'M 
'M4,  ".31»,  ".13. 

Diameter  at  fracture,  ".58.    Area,  .264  square  inch. 

Contraction  of  area,  34  per  cent. 

Fractured  1".65  from  the  neck.  Appearance,  fine  granular,  dull  sil] 
center. 
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STEEL   RAILI5. 


Ko.  4558. 
Rail  ISfo.  32. 


Diameter,  l'M28. 

Sectional  area,  1  square  inch. 

Gauged  length,  20". 


Applied  loads. 


TotAL 


Ptmndi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
46.000 
47,000 
4S,000 
49,000 
60.000 
51.000 
52,000 
53,000 
54.000 
55,000 
50,000 
57,000 
58,000 
59,000 
60,000 
^,000 
64,000 
66,000 
68,000 
70,000 
74,000 
78.000 
82,000 
86,000 
90,000 
94,000 
98.000 
102,000 
106,000 
110.000 
110, 850 
101,000 
0 


Per  sa  aare 
incn. 


Paundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40.000 
46^000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
52,000 
68,000 
64,000 
65,000 
56,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
94,000 
98,000 
102,000 
106,000 
110,000 
110,850 


In  gauged  length.. 


Elongation. 


Inche$, 

0. 

.0030 
.0063 
.0098 
.0138 
.0167 
.0190 
.0236 
.0269 
.0305 
.0309 
.0317 
.0326 
.0333 
.0339 
.0347 
.0356 
.0366 
.0376 
.0390 
.0410 
.0450 
.0600 
.0770 
.0870 
.10 
.12 
.14 
.16 
.10 
.24 
.32 
.40 
.47  ' 
.56 
.67 
.78 
.97 

1.22 

1.68 


2.19 


Set. 


Inch. 
0. 
0. 


0. 
0. 


0.         ^ 


0. 


Bemarka. 


Initial  load. 


.  U0I3 


.04y5 


Elastic  limit  (approximate). 


Tensile  strengtli. 
At  time  of  fracture. 
= ;  11  per  cent. 


Elongation  of  inch  sections:  ".07,  ".09,  ".07,  ".10,  ".09,  ".10,  ".(M), 
".07,  ".08,  ".07,  ".06,  ".05,  ".07,  ".07,  ".08,  ".11,  ".11,  ".12,  ".13,  ".15, 
".25,  ".32»,  ".16,  ".11. 

Diameter  at  fracture,  ".93.    Area,  .679  sqnare  inch. 

Contraction  of  area,  32  per  cent. 

Fra<*.tured  4"  from  neck.  Appearance,  granular,  radiating  from  an 
eccentric  dull  spot. 
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STEEL  RAILS 
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Ko.  4467. 


Bail  Ko.33. 


SS 


Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Oaaged  length,  W. 


Applied  loads. 


Total. 


Poundt. 

1,000 

10,000 

20,000 

80,000 

35,000 

40,000 

45,000 

50,000 

61,000 

52,000 

53,000 

64«000 

65,000 

66,000 

57,000 

58,000 

59,000 

00,000 

01,000 

02,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74.000 

76,000 

78,000 

80,000 

84,000 

88,000 

02.000 

06,000 

100,000 

104,000 

106,000 

112,000 

116,000 

120.000 

120,580 

0 


Far  square 
inch. 


Poundf. 

1,000 

10,000 

20,000 

80,000 

35,000 

40,000 

46,000 

60,000 

61,000 

52,000 

63,000 

64,000 

66,000 

66,000 

67,000 

66,000 

60,000 

60,000 

61,000 

62,000 

64,000 

66,000 

66,000 

70,000 

72,000 

74,000 

76,000 

78.000 

80,000 

84.000 

88,000 

92,000 

06,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

120,680 

0 


In  ganged  lenetb. 


Elongatioa. 


0. 

.0030 
.0064 
.0098 
.0115 
.0138 
.0150 
.0168 
.0171 
.0178 
.0180 
.0183 
.0188 
.0192 
.0197 
.0201 
.0210 
.0218 
.0231 
.0255 
.0341 
.0448 
.0555 
.0680 
.0800 
.0022 
.1050 
.1105 
.1328 
.16 
.20 
.23 
.27 
.31 
.36 
.41 
.48 
.60 
.82 


.76 


Set. 


Inth. 
0. 


0. 
0. 


0002 


Komarks. 


Initial  load. 


0012 


Elastic  limit. 


Tenflile  strengtli. 
-  7.6  per  cent. 


Elongation  of  inch  sections:  ".06,  ".07,  ".08,  ".08,  ".09,  ".07,  ".08,  ".08, 
".08,  ".08,  ".07. 

Fractured  at  root  of  thread  in  head,  the  diameter  of  which  was  1".35. 
Api>earance,  granular. 
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BT££L  BAILS. 


No.  4468. 
Eail  No.  33. 


Diameter,  1".0092. 

Sectioiual  area,  .80  square  inch. 

Gauged  length,  10". 


Applied  loads. 


TotaL 


Pounds. 

800 
4,000 
8,000 
16,000 
24,000 
32,000 
36,000 
40,000 
40,800 
41.600 
42,400 
43,200 
44,000 
44.800 
45,600 
46,400 
47.200 
48,000 
48.000 
48,800 
49,600 
50,400 
51,200 
52,800 
54,400 
56,000 
57,600 
59.200 
60,800 
62,400 
64,000 
67,200 
70,400 
73,600 
76,800 
80.000 
83,200 
86,400 
89,600 
92.800 
96,000 
96.900 
92,100 

0 


Per  scaare 

iJlCIl.« 


PoundM. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

45,000 

50,000 

51,000 

52,000 

53,000 

54,000 

66,000 

56,000 

67,000 

58,000 

50,000 

60,000 

60,000 

61.000 

62,000 

63,000 

64,000 

66.000 

68,000 

70,000 

72,000 

74,000 

76.000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

121, 125 


In  gauged  length. 


Elongation. 


Jruhet. 

0. 

.0013 
.0030 
.0065 
.0101 
.0132 
.0150 
.0167 
.0170 
.0173 
.0177 
.0181 
.0186 
.0180 
.0195 
.0200 
.0207 
.0212 
.0220 
.0230 
.0254 
.0300 
.0360 
.0440 
.0560 
.0691 
.0822 
.0960 
.1055 
.1190 
.1320 
.17 
.20 
.23 
.27 
.31 
.36 
.40 
.48 
.59 
.84 

1.11 


Jneh. 

m,    0. 


1.29 


Set. 


0. 


.0006 


Bemarka. 


BlftBtic  limit. 


Tensile  strength. 
At  time  uf  fupture. 
=12. 9  per  cent. 


Elongation  of  inch  sections:  ".07, 'MO,  ".10,  ".12,  ".15,  ".25*,  ".16, 
".14,  ".12,  ".08. 
Diameter  at  fracture,  ".89.    Area,  .622  square  inch. 
Contraction  of  area,  22.3  per  cent. 
Fractured  5".5  from  the  neck.   Appearance,  granular,  silky  center. 


8TEEL   RAILS. 
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No.  4469. 

* 

Bail  Kg.  34. 


Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  lengtb. 

Total. 

Per  rauare 
Inoo. 

0 

Elongation. 

Set. 

Bemarks. 

Ftnmd: 

1,000 
5,000 
10.000 
20,000 
80,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
78.140 
63,700 
0 

Povtitf«. 
1,000 
5,000 
10,000 
20.000 
80,000 
35,000 
36.000 
37,000 
38,000 
80.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
73,140 

0. 

.0012 

.0028 

.0062 

.0097 

.0113 

.0117 

.0122 

.0127 

.0132 

.0138 

.0095 

.1060 

.1140    ^ 

.1250 

.1380 

.1510 

.1648 

.1800 

.1940 

.2100 

.25 

.20 

.83 

.38 

.43 

.50 

.56 

.66 

.76 

.05 
1.24 
1.78 

Inch. 

a 

Initial  load. 

> 

0. 

.0008 

Elaatielir-it. 

• 

• 

TenaUe  strength. 
At  time  of  rapture. 
— 26.1  per  cent. 

"*"*•**■"•** 

. 

0 

2.61 

Elongation  of  inch  sections:  ".15,  ".22,  ".24,  ".26,  ".26,  ".40,  ".47*, 
".25,  ".22,  ".14. 

Diameter  at  fracture,  ".86.    Area,  .581  square  inch. 

Contraction  of  area,  41.9  per  cent. 

Fractured  5"  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  granulation  at  the  circumference.  Several  fine  transverse  cracks 
developed  in  surface  of  stem  in  vicinity  of  place  of  rupture,  at  one  of 
which  cracks  rupture  commenced. 
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STEEL   RAILS. 


8PECIMEHS  FROM  A  TO  0  TAKEN  FBOM  HEAD  OF  BAIL  VO.  84, 
MABKED  IH  THE  OEBEB  THET  WEBE  TAKES  OUT,  BEGDI' 
HDIO  AT  EHD  OF  BAIL. 

Ko,  4487i 

Bail  No.  34. 

Specimen  A. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  Mnare 
inoh. 

Elongation. 

Set. 

Poundt. 

250 

1,250 

2,600 

6,000 

7,500 

8,750 

9,000 

9,260 

9,500 

9,750 

10,000 

10,260 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,280 

12,500 

18,000 

13,500 

14,000 

14.500 

16,000 

15,500 

16.000 

16,500 

17,000 

17,500 

17.620 

0 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
52,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68, 0(H) 
70,000 
70,080 
0 

InehM, 

0. 

.0007 
.0017 
.0037 
.0058 
.0068 
.0070 
.0072 
.0078 
.0360 
.0600 
.0660 
.0740 
.0790 
.0900 
.0970 
.1075 
.1165 
.1250 
.1350 
.1460 
.1720 
.1980 
.2280 
.2630 
.31 
.37 
.42 
.50 
.62 
.91 

1.10 

1.80 

Inch. 
0. 

• 

Initial  load. 

R1iuif;ln  limit 

• 

Tensile  strength. 
=  ^1.7  per  cent. 

vl 


Elongation  of  inch  sections:  'M4,  'M8,  ''.27,  ''.39*,  'M7,  'M5. 
Diameter  at  fracture,  ".39.    Area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent. 
Fractured  at  middle  of  steuL    Appearance^  silky. 


BTEEL   RAILS. 


No.  4488, 

Bail  No.  34, 
Specimen  B. 
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Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applie<l  loads. 

Id  gauged  length. 

Remarks. 

Total. 

Per  square 
inco. 

Elongation. 

Set. 

Pounds. 

250 

1.J50 

2,  51)0 

5, 000 

7.500 

8  750 

9.000 

9,250 

9.500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

12,000 

12.500 

13,000 

13,500 

14,000 

14,500 

15.f)00 

15.500 

16,000 

16, 500 

17,000 

17. 500 

18,000 

0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
48,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
0 

Inehss. 
0. 

.0007 
.0021 
.0043 
.0064 
.0070 
.OOKl 
.0086 

Inch. 
0. 

Initial  load. 

.  6o.)2 
.00117 

Kloatic  limit. 

.  0140 
.  0245 
.0285 



.0H48 

.  04:^5 

.0480 

.0575 

.OOTiO 

.0720 

.0878 

.1060 

.1275 

.1480 

.1720 

.2000 

.2380 

.28 

.32 

.39 

.47 

.60 

1.00 

1.32 

Tennile  strength. 
—  22  per  cent. 

Eloagation  of  inch  sections:  ".16,  ".18,  ".17,  ".20,  ".42»,  ".19. 
Diameter  at  fracture,  ".42.    Area,  .139  square  inch. 
Contraction  of  area,  44.4  per  cent. 
Fractured  1".6  from  the  neck.    Appearance,  silky. 
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8TEEL   RAILS. 
Ko.  4489. 

Bail  No.  34. 
Specimen  (7. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

• 

Kemarks. 

Total. 

Per  sniiare 
incn. 

Klongation. 

Set. 

Foundt. 

250 

1,250 

2.500 

5,000 

7,500 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16.500 

17,000 

17, 500 

18.000 

18,260 

0 

Foundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
34,000 
35,000 
36,000 
87,000 
38.000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
73,040 
0 

Inchet. 

0. 

.0007 
.0017 
.0037 
.0058 
.0074 
.0077 
.0084 
.0092 
.0120 
.0147 
.0165 
.  0201 
.0250 
.0350 
.0458 
.0585 
.0740 
.0900 
.1075 
.1290 
.1520 
.1780 
.2076 
.2430 
.29 
.36 
.42 
.56 
.79 

1.00 

0. 

« 

Initial  load. 

Elastlo  limit. 

• 
• 

Tensile  strength. 
— 10.7  i)or  cent. 

0. 

.0008 

Elongation  of  inch  sections:  ".08,  ".10,  ".12,  ".14,  ".19,  ".37». 
Diameter  at  fracture,  ".40.  Area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  ceut. 
Fractured  1"  from  the  neck.    Appearance,  silky. 


STEEL   RAILS. 


No.  4490. 
Bail  No.  34. 
Specimen  i>. 
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Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

Tn  ganged  length. 

Sflmarka. 

Total. 

Per  Muare 
incn. 

Elongation. 

Set. 

Pounds, 

250 

1,250 

2,500 

^000 

7,500 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

17,600 

0 

Founds. 
1,000 
5,000 
10,000 
20,000 
30,000 
33,000 
84,000 
35,000 
36,000 
87,000 
38,000 
89,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
76,000 
78,000 
70,000 
70,400 
0 

1 

IncJui. 

0. 

.0007 
.0017 
.0037 
.0060 
.0067 
.0071 
.0073 
.0095 
.0158 
.0280 
.0385 
.0445 
.0600 
.0740 
.0900 
.1075 
.1270 
.1480 
.1740 
.2020 
.2350 
.27 
.32 
.39 
.46 
.58 
.76 
.95 

1.21 

Inch. 
0. 

Initial  load. 

• 

0. 

.0005 

Elastic  llmll 

^ 

^ 
1 

Tensile  strength. 
20.2  per  cent. 

Elongation  of  inch  sections:  ".17,  ",23,  ".43*,  ".17,  ".12,  ".09. 
Diameter  at  fracture,  ".40,    Area,  ".1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  2".9  from  the  neck.    Appearance,  silky. 

H.  Ex.  161 27. 
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8TEEL   RAILS. 


No,  4491. 
Bail  No.  34. 
Specimen  K 


Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

IiL  gauged  length. 

Bemarka. 

Total. 

Per  square 
inoa. 

Elongation. 

Set. 

Pottfldff. 

250 
1,250 
2,500 
5,000 
7,500 
8,250 
8,600 
8,750 
9,000 
9,250 
9,500 

9,750 

10,000 
10.250 
10,500 
11,000 
11,500 
12,000 
12.500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,480 
0 

Foundi, 
1,000 
5,000 
10,000 
20,000 
30,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 

89,000 

40,000 
41,000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
'SW.OOO 
56,000 
,    58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
69,920 
0 

Inehei. 
0. 
.0007 

.oon 

.0037   • 
.0059 
.0066 
.0060 
.0071 
.0072 
.0074 
.0081 
S       .0001 
I       .0580 
.0638 
.0688 
.0776 
.0948 
.1135 
.1300 
.1530 
.1780 
.2023 
.2335 
.28 
.32 
.37 
.42 
.52 
.62 
1.02 
1.22 

Inch. 
0. 

IniUal  load. 
Elastic  limit. 

Tensile  atrangth. 
=20.3  per  cent. 

0. 

••*" 

Elongation  of  inch  sections :  ".31»,  ".28,  ".17,  M7,  ".15,  ".14. 
Diameter  at  fracture,  ".42.    Area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  1".15  from  the  neck.    Appearance^  silky. 
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STEEL   RAILS. 


Np.  i492. 

Bail  Ko.  34. 
Bpecitnen  F» 
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Diameter^  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  C'l 


AppMed  loads. 

In  gftagod  leofih. 

Remarks. 

ToteL 

Per  M  ware 
incn. 

Elongatiozi. 

Set. 

PotmdB. 

250 

1,250 

2,500 

5,000 

7,500 

7,750 

8.000 

8,250 

8,600 

8,750 

9,000 

9,260 

9,500 

9,750 

10,000 

10,500 

11,000 

U,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

17,580 

0 

Poundt, 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
86,000 
36,000 
37,000 
88,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
70,820 
0 

0. 

.0006 
.0019 
.0039 
.0063 
.0065 
.0067 
.0069 
.0073 
.0075 
.0082 
.0086 
.0250 
.0500 
.0552 
.0720 
.0650 
.1040 
.1230 
.1440 
.1675 
.1940 
.2220 
.26 
.30 
.35 
.40 
.50 
.61 
.88 

1.07 

L46 

Inch. 
0. 

InitlAlload. 
EksUoUsilK 

Tensfle  strength. 
=  24.3  per  cent. 

.0002 

.0005 

•«•••■••         «• 

1 

Elongation  of  inch  sections:  'M5,  ".18,  ".30,  ".44*,  ".22,  "JT, 
Diameter  at  fracture,  ".38.    Area,  .1134  square  inch. 
Contraction  of  area,  54.6  per  cent. 
Fractured  3".7  fi^om  the  neck.    Appearance,  silky. 


p 
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8TEEL   RAILS. 


No.  4493. 

Bail  No.  34. 

Specimen  (?• 


Diameter,  '^564. 

Sectional  area,  J25  square  inch. 

Gkiaged  length,  6^^ 


AppHidd  iMids. 

In  ganged  length. 

Bemarks. 

TotaL 

PerMVATV 
incn. 

El«ng«tion. 

.S«l. 

Pound9. 

250 

1,250 

2,500 

6,000 

7.500 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,600 

9,750 

10,000 

10,500 

11,000 

11,500 

12.000 

12,500 

13.000 

18,500 

14,000 

14,500 

15.000 

15,500 

16,000 

16,500 

17,000 

17,600 

0 

Poundi. 
1,000 
6,000 
10,000 
20,000 
80,000 
82,000 
83,000 
84,000 
85,000. 
86,000 
87,000 
88,000 
39,000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
62,000 
54,000 
56,000 
66,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
0 

Inehst. 

0. 

.0009 
.0019 
.0039 
.0061 
.0067 
.0070 
.0073 
.0076 
.0081 
.0087 
.0336 
.0480 
.0606 
.0770 
.0940 
.1120 
.1310 
.1525 
.1770 
.2030 
.2346 
.28 
.82 
.38 
.44 
.61 
.66 
.97 

1.42 

Inch. 
0. 

Initial  load. 

.0002 

>   .0006 

Elaatte  limit. 

« 

0 

TensOe  ^^ngtli. 
=  23.7  per  oent. 

Elongation  of  inch  sections:  ''.13,  ".17,  ".30,  ".38»,  ".24,  ".20, 
Diameter  at  firactnre,  ".38.    Area,  .1134  square  inch. 
Contraction  of  area.,  54.6  per  cent. 
Fractured  at  middle  of  stem.    Appearance,  silky. 


STEEL   RAILS. 


No.  4478. 
Bail  No.  35. 
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Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

TotaL 

Peraanare 

faMUl. 

Elongation. 

Set. 

PwndM. 
500 
2,600 
5,000 
10,000 
15,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25,000 
25,500 
26,000 
26,500 
27.000 
27,500 
28,000 
28,500 
29,000 
29,500 
30,000 
31,000 
32,000 
83,000 
34,000 
35.000 
36,000 
87,000 
38,000 
39,000 
39,240 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48^000. 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55.000 
56,000 
67,000 
68,000 
69,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
78.480 

Jnehet. 

0. 

.0014 
.0031 
•  .0067 
.0102 
.0121 
.0127 
.0130 
.0134 
.0140 
.0147 
.0170 
.0195 
.0347 
.0470 
.0578 
.0670 
.0785 
.0880 
.0998 
.1120 
.1240 
.1850 
.1500 
.1620 
.1780 
.1920 
.2075 
.2240 
.2400 
.2500 
.80 
.85 
.40 
.46 
.52 
.60 
.70 
.86 

1.18 

1.37 

1.63 

Inch. 
0. 

Initial  load. 

■ 

Elastic  limit. 

Cracks  opened  in  surface  of  stem. 

Tensile  strength. 
=  16.3  per  cent. 

0. 
.0002 

.ooio 

* 

0                   0         1 

1 

Elongation  of  inch  sections:  ".10,  'M3,  ".14,  ".16,  ".17,  ".15,  ".25*, 
".22,  ".18,  ".13. 

Diameter  at  fracture,  ".70.    Area,  .385  square  inch. 

Contraction  of  area,  23  per  cent. 

Fractured  3".7  from  the  neck.  Appearance,  granular,  radiating  from 
a  dull  silky  spot  in  the  circumference. 

Six  rows  of  flue  transverse  cracks  developed  along  surface  of  stem. 
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STEEL  RAILS. 


}!9o.4483. 

Bail  No.  3C. 


Diameter,  ''.874. 

Sectional  area,  .60  square  inclu 

Gauged  length,  10''. 


Applied  loads. 


Totia. 


tlOO 
8,000 
6,000 
12,000 
18,000 
21,000 
24,000 
27,000 
30,000 
30,600 
31,200 
31,800 
32,400 
33,000 
83,600 
34,200 
34,800 
35,400 
36,000 
37,200 
38,400 
39,600 
40,800' 
42,000 
43,200 
44,400 
45,600 
46,800 
48,000 
40,200 
50,400 
51,600 
52,800 
54,000 
55,200 
56,400 
57,600 
58,800 
60,000 
61,200 
62,400 
62,610 
61,800 
0 


Peraqaare 
inoa. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000* 
40,000 
45,000 
60,000 
51.000 
52.000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94.000 
96,000 
98,000 
100,000 
102,000 
104,000 
104,860 


In  ganged  length. 


Elongation. 


Inehet. 

0. 

.0012 
.0030 
.0062 
.0098 
.0113 
.0131 
.0160 
-0170 
.0173 
.0179 
.0182 
.0188 
.0192 
.0220 
.0272 
.0520 
.0785 
.0850 
.1000 
.1130 
.1800 
.1450 
.1610 
.1796 
.2000 
.2180 
.2390 
.2620 
.28 
.31 
.84 
.38 
.42 
.45 
.51 
.67 
.63 
.72 
.84 

1.11 

1.30 


L38 


Set. 


Inch, 
0. 


0. 


.0002 


Remarks. 


Initial  load. 


Elaatio  limit. 


Tensile  strt'Tifrfh. 
Ac  time  of  ruplore. 
=13.8  p4»r  cent. 


Elongation  of  inch  sections :  ".09,  ".13,  ".14,"  .13,  ".17,  ".21»,  ".14, 
".13,  ".13,  ".11. 

Diameter  at  fracture,  ".78.    Area,  .478  square  inch. 

Contraction  of  area,  20.3  per  cent. 

Fractured  5".5  from  the  neck.  Appearance,  fine,  granular,  radiating 
from  a  dull  silky  spot  at  the  circumference. 
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Fa  4484. 
Bail  ISo.  37. 


Diameter,  ''.874. 

Sectional  area,  .60  square  inch. 

Gauged  length,  W. 


1 


Applied  loads. 


Total. 


Poundt, 

eoo 

3,000 
6,000 
12,000 
18,000 
24,000 
27.000 
27,000 
28,200 
28.800 
29,400 
80,000 
80,600 
31,200 
31,800 
32,400 
33,000 
33,600 
84,200 
84,800 
35,400 
36,000 
37,200 
38,400 
88,600 
40,800 
42,000 
43,200 
44,400 
45,600 
46,800 
48,000 
40,200 
60,400 
51,600 
52,800 
53,850 
46,800 
0 


Per  Mnare 


inca. 


Pounda. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
88,920 


In  ganged  lenjith. 


Elongatiosi. 


0. 

.0015 
.0032 
.0066 
.0098 
.0136 
.0159 
.0166 
.0172 
.0181 
.0227 
.0450 
.0728 
.0775 
.0835 
.0017 
.1020 
.1107 
.1230 
.1300 
.1390 
.1540 

,.1785 
.2017 
.2290 
.2560 
.2880 
.31 
.36 
.40 
.46 
.51 
.60 
.70 
.84 

1.07 


1.86 


Set. 


Jnth. 
0. 


.0001 
.0009 


Bemarka. 


Initial  load. 


Elaatio  limit. 


Teneile  atrengtli. 
At  time  of  ruptare. 
=  18.6  per  eent. 


Elongation  of  inch  sections:  ".13,  ".42*,  ".20,  "m  ".17,  ".19,  ".17, 
".13,  ".14,  ".11. 

Diameter  at  fracture,  ".67.    Area,  .353  square  inch. 

Contraction  of  area,  41.2  x>er  cent. 

Fractured  3".l  from  the  neck.  Appearance,  silky,  interspersed  with 
granular  metal  at  the  circumference. 
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STEEL  HAILS. 


SPECIFIC  GBA  riTT  AND  UAEDNE8S  OF  HEADS  OF  BAILS. 
[Speoimena  1  inch  diameter  by  1  inch  long  taken  firom  heads  of  tenaion  speoimexu.] 


No.  of 
raU. 


101 

11 

12 

13 

16 

17 

18 

19 

21 

22 

23 

24 

25 

26 

27 

27 

28 

29 

29 

30 

31 

32 

33 

34 

35 

36 

87 


} 


Brand. 


BoUed  by  No.  Chicago  KoUing  Mill  Co.,  Chicago,  HI 


"  Barrow  Steel,  1868  ••  " 

"6iec.,No.65" 

"P.  8.  Co.,  1879" 

*'  12  A.  d&  k  L  &  S.  C.  Troy  Steel,  1883-12 

"LaokaL&C.Co.,  Soranton,  4-89" 

"€KH.Hatte,]880" 

*'  Cammel  Sheifteld  Toughened  Steel,  1873  " 


>• 


"John  Brown  &  Co.,  Sheffield  Atlas  Steel  /«,  Sec.  68  ". 
"Baiiow  SteelVi873 ::" ::'55'"' V//"^^^^^^ 


"B.I, Co. Steel,  76" 

"Dowlaia Steel, 7-70,  gaaranteed" 

"A-B-S,89,  111" 

" Scranton  Steel  Co.,  3,89" 

"W.I.  Co.  Steel" 

"C.B.M.Co.,12,75" 

"Wilson  Cammel  Co.'s  Steel,  Sec. ^4, Dronfield". 


Speciflo 
gravity. 


7.8534 
7.8486 
7.8479 
7.8476 
7.8485 
7.82S3 
7.8235 
7.8«i9 
7.8420 
7.8331 
7.8387 
7.8266 
7.8555 
7.8668 
7.8487 
7.8471 
7.8555 
7,8077 
7.8245 
7. 8111 
7.8566 
7.8403 
7.8484 
7. 8523 
7.8435 
7.8348 
7.8272 


Hard- 
neas. 


25.  IS 
21.89 
25.28 
21.58 
27.38 
25.13 
19.20 
18.09 
14.69 
18.19 
26.04 
17.53 
14.26 
12.72 
16.23 
17.26 
12.48 
15.21 
13.40 
17.17 
17.35 
26.67 
30.14 
17.72 
15.28 
23.57 
18.58' 
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f 

OOMFBESSIOH  TESTS  AND  COLD  FLOW. 

[Specimens  taken  longitudinally  from  heads  of  rails.] 

Compression  tests  were  made  with  the  specimens  having  the  original 
dimensions,  ^"  long  by  l'^0092  diameter.  After  passing  the  elastic 
limit  of  the  metal,  but  before  reaching  a  well  defined  nltimat<e  strength, 
which  in  specimens  of  these  dimensions  marks  the  time  when  lateral 
deflection  progresses  rapidly,  the  loads  were  released  and  the  speci- 
mens cut  down  in  length  to  about  2''.5. 

The  tests  were  resumed  with  the  shortened  specimens,  which  now 
under  the  higher  compression  loads  yielded  chiefly  in  radial  directions; 
300,000  pounds  total  load  was  applied  to  each,  with  the  exception  of 
the  specimen  from  rail  No.  30,  which  developed  extensive  shearing 
fractures  at  260,000  pounds,  when  the  test  was  discontinued. 

The  stress  per  square  inch  on  the  shortened  specimens  is  computed 
from  the  sectional  area  as  measured  at  the  middle  of  its  length  at  the 
time  the  given  stress  was  applied. 


432 


STEEL   RAILS. 


No.  919. 
Bail  No.  15. 


Length,  4/'. 

Diameter,  1^^0092. 

Sectional  area,  80  square  inches. 

Gauged  length,  3'^ 


Applied  lotds. 


Total. 


Povmdt. 

800 
4,000 
8,000 
12,000 
16,000 
20.000 
24,000 
28,000 
32,000 
36,000 
40,000 
40,800 
41,600 
42,400 
43.200 
44,000 
44,800 
45.600 
46,400 
47,200 
48,000 
49,600 
.SI,  200 
52,600 
54,400 
56,000 
57,600 
59.200 
60,800 
62,400 
64,000 
65,600 
67.200 
68,800 
70,400 
72,000 
73.600 
75, 200 
76,800 
78,400 
80,000 


PerMiuure 
InoA. 


Fvandt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50,000 
51.000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 


In  ganged  length. 


Com- 
preeelon. 


IneK. 

0. 
.0007 
.0012 
.0017 
.002S 
.0023 
.0031 
.0036 
.0041 
.0046 
.OOSO 
.0051 
.0052 
.0053 
.0053 
.0054 
.0056 
.0057 
.0070 
.0105 
.0130 
.0163 
.0208 
.0243 
.0280 
.0322 
.0358 
.0395 
.0435 
.0480 
.0520 
.0558 
.0606 
.0650 
.0700 
.0750 
.0795 
.0848 
.0905 

.  onw 

.1016 


Set. 


Intk. 
0. 


a 


—.0001 


Bemarks. 


Initiiaiiwd. 


ElasUolimik 


.0062 


.0238 


.0422 


.0638 


.0893 
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Specimen  cnt  off,  redacing  length  to  2''.506.    Bested  13  days  and  test 
then  resumed. 


Diameters. 

Applied  loada. 

Length. 

Xnd  A. 

Middle. 

SndB. 

Bemarka. 

Total. 

Incn. 

Diameter. 

Sectional 
srea. 

Povndi. 

Pmmdi. 

JfMA#f. 

InehM. 

Jnchea. 

Sq.inchet. 

Jnehet. 

0 

0 

2.606 

1.0213 

1.0238 

.823 

1.0236 

86,000 

102,580 

2.'491 

1.0234 

1.0276 

.829 

1.0251 

90,000 

107,050 

2.473 

1.0250 

1.0316 

.836 

1.0278 

96,000 

112,830 

2.455 

1.0278 

1.0362 

.842 

1.0800 

100,000 

116,140 

2.407 

1.0350 

1.0468 

.861 

1.0356 

io!»,ooo 

121,250 

2.389 

1.0883 

1.0602 

.866 

1.0391 

110,000 

124,430 

2.340 

1.6426 

1.0606 

.884 

1.0428 

116,000 

127,400 

2.306 

L0506 

1.0715 

.902 

1.0482 

120,000 

130,150 

2.253 

1.067 

1.0837 

.022 

L056 

125,000 

132,140 

2.204 

1.066 

1.0974 

.946 

1.060 

130,000 

136. 27C 

2.161 

L068 

1.1024 

.954 

1.065 

135,000 

185,790 

2.107 

1.080 

1.1252 

.994 

1.072 

Quarters  l'M310  diam- 
eter. 

140,000 

137,660 

2.056 

1.087 

1.188 

1.017 

1.082 

150,000 

140,000 

1.963 

1.109 

1.168 

1.071 

1.094 

160,000 

138,650 

1.827 

1.136 

1.212 

1.154 

1.118 

170,000 

141,200 

1.747 

1.137 

1.238 

1.204 

1.131 

Bested  16  hours. 

180,000 

139,860 

1.652 

1.176 

1.280 

1.287 

1.150 

190.000 

141,260 

1.597 

L192 

1.809 

1.345 

1.168 

200,000 

142, 660 

1.516 

1.207 

1.336 

1.402 

1.187 

220,000 

140,940 

1.386 

L242 

1.410 

L561 

1.223 

240,000 

140,430 

1.284 

1.288 

1.475 

1.709 

1.265 

200,000 

141,920 

1.198 

1.336 

1.527 

1.832 

L312 

280,000 

141,560 

1,122 

1.383 

1.587 

1.978 

1.360 

800,000 

143,750 

1.056 

1.420 

1.630 

2.087 

1.385 

Surface  of  specimen  uniformly  mottled,  minute  oblique  shearing 
cracks  started  on  cylindrical  surface. 

H.  Ex.  161 ^28 


434 


8TBEL   RAILS. 
No.  920. 

Bail  No.  24. 


Length,  4". 
Diameter,  l''.(K)92. 
Sectional  area,  .80  square  inch. 
Ganged  length,  Z*'. 


Applied  loads. 

In  gauged  length. 

Total. 

Inon. 

CopipreB- 
aion. 

Set. 

Powndi. 
800 
4,000 
8,000 
12,000 
16,000 
20.000 
24,000 
28.000 
82,000 
36,000 
36,800 
37,600 
38,400 
30,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
44.800 
45,600 
46,400 
47,200 
48,000  , 
61,200 
52,800 
54,400 
56,000 
67,600 
59,200 
60,800 
62,400 
64,000 

■ 

Fownda. 
1,000 
5,600 
10,000 
16,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60.000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
50,000 
60.006 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 

Inek. 

0. 

.0005 
.0009 
.0014 
.0019 
.0024 
.0029 
.0034 
.0039 
.OOU 
.0045 
.0046 
.0047 
.0048 
.0050 
.0064 
.0069 
.0151 
.0180 
.0220 
.0244 
.0262 
.0296 
.0330 
.0371 
.0490 
.0574 
.0650 
.0728 
.0709 
.0871 
.0075 
.1054 
.1158 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

• 

0. 

0. 
0. 

•••"""""•""•1 
0. 

.0160 

.0305  ' 

■  ■  ■ 

.0660 

.1072 

Specimen  cut  off;  reducing  length  to  2'^506.    Eeste<|  10  da^s  and 


test  resumed, 


8T££L  SAILS. 

Ko.  920— Gontiuaed. 
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Diameten. 

ApiiUe«>  iMila.       1 

\ 

^•■Iri^^^ 

Length. 

Middle. 

Bemarks. 

Bnd  A* 

EndB. 

Tbtal. 

Per  square 

Diameter. 

SeoUoaal 

area. 

PoMndt. 

Poumdi, 

InchM. 

Jndkm. 

lAweaap. 

Sq.Huket. 

^weaap. 

« 

0 

2.606 

1.0196 

1.0888 

.828 

I.tk864 

70,000 

84,440 

2.482 

1.0SI0 

1.0274 

.838 

L0264 

75,000 

88,800 

2.450 

1.0268 

L0367 

.8U 

L0600 

80,000 

03,570 

2.490 

1.0312 

1.0488 

.856 

1.0848 

£5,000 

97,370 

2.878 

1.0982 

1.0543 

.878 

1.0416 

00,000 

101,580 

2.823 

1.0460 

1.0620 

.888 

1.0680 

At  quarter  length 
l".oe98  diameter. 

06,000 

108,880 

2.278 

1.0690 

1.0792 

.916 

1.0800 

100,000 

108,500 

2.218 

1.0632 

1.0030 

.989 

1.6725 

At  quarter  r'.0070  di- 
ameter. 

105,000 

108.700 

2.160 

1.0860 

1.1090 

.966 

1.0850 

110,000 

111,000 

2.106 

1.0090 

1.1235 

.901 

1.0885 

Seated  20  hours  with- 
out load. 

120,000 

119,050 

2.068 

1.095 

1.133 

1.008 

1.106 

180,000 

129,480 

1.940 

1.110 

1.172 

1.079 

1.121 

140,000 

122,380 

1.838 

1.125 

1.207 

1.144 

1.185 

150,000 

128,970 

1.753 

1.141 

1.241 

1.210 

1.149 

100,000 

121,710 

1.652 

1.164 

1.278 

1.283 

1.170 

170,000 

122, 570 

1.568 

1.182 

1.820 

1.387 

1.103 

180,000 

122,530 

1.494 

1.210 

1.368 

1.460 

1.218 

190,000 

123.060 

1.425 

1.225 

1.402 

1.544 

1.227 

• 

200,000 

123,150 

1.358 

1.264 

1.438 

1.824 

1.264 

210.000 

122.880 

1.297 

1.290 

1.476 

1.700 

1.280 

220,000 

123,780 

1.244 

1.300 

1.508 

1.786 

1.308 

230,000 

128,400 

1.197 

1.328 

1.540 

1.868 

1.336 

240,000 

123,650 

1.158 

L865 

1.572 

1.941 

1.382 

— 

250.000 

123,080 

1.117 

1.370 

1.508 

2.006 

1.880 

280,000 

125,540 

1.080 

1.307 

L624 

2.071 

1.400 

270.000 

125,990 

1.046 

1.425 

1.652 

2.143 

1.430 

Tensile  fracture 
started  at  a  seam  in 
the  steel. 

280,000 

127,040 

1.018 

1.451 

1.675 

2.204 

1.456 

300.000 

180,320 

.968 

L497 

1.712 

2.302 

1.476 

The  tensile  fracture,  which  started  at  a  seam  in  the  steel,  opened 
longitudinally  'M6;  from  this  were  started  two  bearing  fractures, 
45^  in  direction  with  the  axis  of  specimen. 

On  the  cylindrical  surface  there  were  14  longitudinal  lines  shown 
where  the  metal  was  seamy  or  deficient  in  continuity.  Borne  of  the 
lines  were  very  distinctly  developed,  others  showing  their  presence  by 
slight  changes  in  color  of  surfaK^ 
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STEEL   RAILS. 
No.  021. 

Bail  Ho.  25. 


r 


Length,  *"• 
Diameter,  1".0092. 
Sectional  area,  .80  square  incli. 
Gauged  length,  3''. 


Applied  luda. 

In  gMiged  Ifttfgtli. 

Bemarks. 

Total. 

PermnAie 
incn. 

Compre*- 
•ion. 

Set. 

Poundt, 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
28,800 
29,600 
30,400 
31,200 
32,000 
32,800 
33,600 
34,400 
86,906 
36,000 
86,800 
37,600 
88,400 
39,200 
40,000 
41,600 
43,200 
44.800 
46,400 
48,000 
49,600 
61,200 
52,800 
64,400 
66,000 

Povndt, 
1,000 
6,000 
10,000 
16,000 
90,000 
26,000 
30,000 
85,000 
36,000 
87,000 
88,000 
38,000 
40,000 
41,000 
42,000 
43,000 
44,006 
46,000 
46,000 
47,000 
48,000 
49,000 
60.000 
52,000 
54,000 
66,000 
68,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 

Inch. 

0. 

.0008 
.0007 
.0011 
.0016 
.0020 
.0026 
.0030 
.0081 
.0032 
.0033 
.0084 
.0036 
.0086 
.0040 
.0104 
.0226 
.0258 
.0288 
.0315 
.0361 
.0386 
.0410 
.0488 
.0560 
.0637 
.0715 
.0807 
.0875 
.0979 
.1076 
.1173 
.1287 

Inch. 

0. 

0. 

IniUalloftd. 
KiMt^e  limit. 

0. 
0. 

0. 

- 

.0218 

.0373 

.0750 

*i220 

Bested  eleven  days,  then  cut  off,  reducing  length  to  2'^502. 
average  diameter,  1^^0293. 
Lines  scored  on  cylindrical  surfEtce  ^"  apart. 


Present 


STEEL  RAILS. 


437 


BTo.  921— Continued. 


Applied  liMidA. 

Biameten. 

HIddle. 

Length. 

XndA. 

SndB. 

Bfimarka. 

ToUL 

Persovare 
iocn. 

Diameter. 

Sectional 
area. 

PiMNldf. 

Powidi, 

jKTvwRvva 

^  w^^avv* 

Inek§i. 

SqAnehti. 

IneKe§. 

0 

0 

2.502 

1.0298 

1.0293 

.882 

1.0293 

• 

•0,000 

72,120 

2.502 

1.0293 

1.0299 

.832 

1.0293 

06,000 

76,920 

2.468 

1.0302 

1.0374 

.845 

1.0306 

70.000 

81,210 

2.426 

1.0846 

1.0480 

.862 

1.0850 

75,000 

85,320 

2.384 

L0886 

1.0678 

.879 

1.0419 

At  quarter  l".060O  di- 
ameter. 

80,000 

88,990 

2.380 

1.0456 

1.0702 

.899 

1.0409 

85,000 

92,090 

2.278 

1.0682 

1.08U 

.923 

1.0562 

90,000 

96,740 

2.218 

1.0602 

1.0978 

.946 

1.0687 

At  quarter  1". 1060  di- 
amater. 

96,000 

97,640 

2.161 

1.0722 

1. 1131 

.978 

1.0744 

100,000 

100,400 

2.112 

1.0786 

1.1260 

.996 

L0814 

110,000 

103,680 

1.906 

1.0965 

1.1624 

1.061 

LlOlO 

120,000 

106, 170 

1.865 

1.1195 

1.2056 

1.141 

1.1818 

At  quarter  1". 2144  di- 
ameter. 

190,000 

100,000 

1.743 

1.1428 

1.2513 

1.300 

1.1578 

-140,000 

106,060 

1.634 

1.1720 

1.2866 

1.320 

1.1760 

160,000 

106, 610 

1.534 

1.20S 

1.3385 

1.407 

1.202 

160,000 

107, 100 

1.460 

1.825 

1.370 

1.494 

1.226 

170,0011 

106,920 

1.382 

1.251 

1.423^ 

1.590 

1.250 

Tbe  qiuurtar-lzioh  • 

ectione  eoored  on 

cylindrical  surface  now  measure  aa  follows:  ".086, 

".1 

64,  ".160,  ".154,  ".14 

5,  ".144,  ".152,  ".152,  ".166,  ".088. 

180,000        107,000 

1.817          1.280 

1.459          1.672          1.277 

190,000        107,220 

1.266          1.308 

1.502         1.772         L808      Middle  diameter  now 

\ 

^ 

the  maximum  one. 

Seren  minute  longiT 

tudinal  cracks  open- 

ed ".05  to  ".08  lon£. 

200,000 

108,340 

1.201 

1.841 

1.633 

1.846 

1.888 

210,000 

108,750 

1.158 

1.868 

1.568 

1.931 

1.360 

220.000 

110,220 

1.112 

1.396 

1.594 

1.996 

1.383 

240,000 

112,150 

1.044 

1.462 

1.654 

2.149 

1.435 

The  quarter-inch  §ee 

tlone  scored  on  the  cylindrical  aorfiMse  now  meaaure  aa  follows :  ".00^  ".185, 

".144,  ".184,".12fl 

.,  ".122,  ".132,  ".134,  ".138,  ".00.                                              | 

200,000 

114,130 

.960 

1.510 

1.700 

2.278 

1.480 

280,000 

U5,610 

.082 

1.568 

1.756 

2.422 

1.526 

800,000 

117.870 

.880 

1.610 

1.804 

2.666 

1.580 

Opened  an  oblique  shearing  fracture  49^  with  axis  of  specimen. 
The  quarter-inch  sections  now  measure  as  follows:  '^00.  '^076.  ^M25. 
'a25,  ".116,  ".117,  "026,  "035,  ".076,  ".00. 
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STEEL   RAILS. 


No.  922. 


Bail  No.  2C. 
Jjength,  4". 
Diameter,  1''.0092. 
Sectional  area,  .80  sqnare  inch. 
Gauged  length,  3'^ 


Applied  loads. 

In  ganged  lengths. 

Bemarks. 

Total. 

Peracniare 
inoA. 

Com* 
pressJon. 

Set. 

PoundM, 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
80,400 
31,200 
32,000 
32,800 
38,600 
34,400 
35,200 
86,000 
36,800 
37,600 
88.400 
89,20o 
40,000 
41,600 
43,200 
44,800 
46,40o 
48,000 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54.000 
56,000 
58.000 
60,000 

Inch. 

0. 

.0003 
.0007 
.0012 
.0017 
.0022 
.0027 
.0032 
.0034 
.0035 
.0039 
.0290 
.0333 
.0374 
.0411 
.0455 
.0478 
.0629 
.0564 
.0611 
.0654 
.D742 
.0688 
.0942 
.1045 
.1150 

Inch. 
0. 

Initial  load. 
ElaaUc  limit. 

• 

0. 

.0003 

.0411 

.0606 

.1091 

Specimen  cut  off,  reducing  its  length  to  2'\50&.    Bested  12  days  and 
loa^ng  resumed. 


BTEEL   RAILS. 

Uo.  922 — Continned. 
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Biametera. 

> 

AnnliMl  Imula. 

f 

1 

^3i-yy  ^^ 

Length. 

End  A. 

Middle. 

KndB. 

Semarks. 

Total. 

PermnmrA 
inon. 

Diamter. 

Sectional 
area. 

Pounds. 

Pounds, 

Inehet. 

Jnekes. 

Inches. 

Sq.In€hes. 

Inches. 

0 

0 

2.506 

L0253 

L0878 

.820 

L0276 

65,000 

65,480 

3.476 

L0961 

L0341 

.840 

L0297 

60,000 

70,180 

2.487 

L0312 

L04S3 

.865 

L0328 

66,000 

74,460 

2.398 

L0372 

L0642 

.873 

L0382 

70,000 

78,880 

2.887 

L0486 

L0e66 

.803 

L0445 

75.000 

81.430 

2.276 

L05S6 

L063S 

.021 

1.0526 

80,000 

83.420 

2.172 

L0742 

L1052 

.950 

L0672 

85,000 

85,860 

2.113 

L087 

L1280 

.900 

>  Loao 

90.000 

88,150 

2.061 

L007 

L1408 

L021 

L090 

At  quarter  l'M466  diam. 

05,000 

89,870 

1.081 

LIU 

L1600 

L057 

LlOl 

100,000 

87,180 

LOU 

L126 

L2088 

L147 

L113 

Rented  without  load  24 
homs. 

110,000 

08,060 

1.706 

L154 

L227 

L182 

L133 

120.000 

94,340 

L674 

L176 

L273 

L272 

L165 

190,000 

05,100 

L570 

L208 

L810 

L3«7 

L102 

140.000 

05,690 

L482 

L223 

L366 

L463 

L212 

150.000 
100,000 

96,780 

L405 

L262 

L412 

L566 

L254 

06,620 

L331 

L287 

L492 

L656 

1.274 

170,000 

97.760 

L268 

L323 

L488 

L739 

L310 

180.000 

97,140 

1.203 

L348 

L686 

L853 

L334 

IM.OOO 

98,660 

L148 

L3ao 

L566 

L926 

L860 

200,000 

08,860 

LIU 

L416 

L605 

2.023 

L400 

210,000 

100,910 

L066 

L438 

L628 

2.081 

L424 

220,000 

101, 150 

L026 

L470 

L664 

2.175 

L456 

240,000 

100,670 

.060 

L516 

L716 

2.384 

L500 

260,000 

106,510 

.906 

L578 

L763 

2.441 

L550 

280,000 

108,820 

.863 

L615 

L810 

2.673 

L600 

300,000 

110, 780 

.824 

L600 

L857 

8.708 

LQ60 

A  cluster  of  very  fine  longitudinal  cracks  was  developed  in  one  lo- 
cality during  the  test,  and  when  near  the  close  three  fine  oblique  cracks 
opened  ''.08  to  'M6  long. 

No  throbs  felt  during  the  test. 
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STEEL   RAILS. 


No.  923. 
Bail  Ko.  27. 


Length,  4". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

4 

Total. 

Per  square 
inob. 

Compres- 
sion. 

Set 

Pounds. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
28,800 
29,600 
30,400 
81,200 
32,000 
32,800 
33,600 
84.400 
36,200 
36,000 
36,800 
87,600 
38,400 
39,200 
40,000 
41,600 
43,200 
44,800 
46.400 
48,000 
49,600 
51,200 
52.800 
54,400 
56,000 

PoundM. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
64,000 
56,000 
58,000 
60,000 
62,000 
04,000 
66.000 
68,000 
70.000 

Inch. 
0. 
.0005 
.0012 
.0017 
.0022 
.0027 
.0032 
.0037 
.0037 
.0038 
.0038 
.0040 
.0041 
.0043 
.0045 
.0048 
.0055 
.0073 
.0092 
.0U7 
.0170 
.0221 
.0253 
.0321 
.0392 
'     .0448 
.0526 
.0603 
.0670 
.0756 
.0846 
.0919 
.1042 

Inch. 
0. 

Initial  load. 

f 

0. 
0. 

.0002 

Elastic  limlf. 

X 

0 

.0036 

.0206 

.0553 

.0980 

Specimen  cut  off,  reducing  length  to  2'^.50L  Bested  without  load  12 
days,  test  then  resumed. 
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No.  923— Continued. 


A  Vk'nlJAi. 

.1  i„j- 

jtLppueu  luaua. 

Length. 

End  A. 

Middle. 

EndB. 

Bemarka. 

Total. 

Persqiiare 
incn. 

Diameter. 

Sectional 

Poundi. 

Poundt. 

Inehet. 

Inehst. 

Inehst. 

Sq.inehet. 

Inehet. 

0 

0 

2.504 

1.0248 

1.0238 

.823 

1.0232 

85,000 

T7,380 

2.485 

1.0278 

1.0346 

.840 

1.0262 

70,000 

81,980 

2.480 

L0323 

1.0427 

.854 

1.0206 

75,000 

80,800 

2.302 

1.0366 

1.0506 

.888 

1.0330 

80,000 

90,000 

2.342 

1.0438 

1.0833 

ftflQ 

1.0406 

85,000 

93,510 

2.201 

1.0487 

1.0762 

.909 

1.0482 
1.0533 

90,000 

98,900 

2.233 

1.0500 

1.0872 

.928 

06,000 

90,790 

2.180 

1.0658 

1. 1010 

.952 

1.0607 

100,000 

102,140 

2.120 

1.0748 

1.1185 

.979 

1.0888 

At  quarters  l'M252 
diameter. 

110,000 

104,980 

X0O8 

1.0014 

1.1555 

1.048 

1.0618 

At  qoartera  1".1863 
diameter. 

120,000 

108,010 

1.802 

1.113 

1.189 

1.111 

1.007 

190,000 

110,840 

1.707 

1.126 

1.223 

1.175 

1.118 

140,000 

112,830 

1.723 

1.144 

1.258 

1.243 

1.132 

150,000 

111.880 

1.800 

1.168 

1.307 

1.341 

1.156 

180,000 

112,520 

1.528 

1.188 

1.345 

1.422 

1.180 

170,000 

112,210 

.1.443 

1.217 

1.389 

1.516 

1.210 

« 

180,000 

108,700 

1.328 

1.263 

1.452 

1.656 

1.248 

190,000 

110,790 

1.267 

1.280     ^ 

1.478 

1.715 

1.274 

200,000 

100,060 

1.215 

1.322    ' 

1.522 

1.810 

1.806 

220,000 

112,100 
112,780 

1.117 

1.390 

1.580 

1.961 

1.353 

240,000 

L048 

1.442 

1.640 

2.128' 

1.400 

280,000 

114, 080 

.076 

1.704 

2.270 

1.472 

280,000 

117,200 

.038 

1.744 

2.380 

1.508 

300,000 

120,140 

.880 

1.783 

2.497 

1.580 

The  cylindrical  surface  was  divided  by  minute  cracks  extendinj^ 
from  ''.02  to  ".05  in  a  longitudinal  direction. 
On  one  side  four  flne  seams  extended  4"  to  ^''  longitudinaUy. 
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:So.  924. 

Bail  No.  30. 


Length,  4''. 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  3'^ 


Applied  load«. 


In  gauged  length. 


Total. 


Poundt, 
800 
4,000 
8,000 
12,000 
16.000 
20,000 
24,000 
28,000 
28,800 
29,000 
30.400 
31,200 
32,000 
32.800 
33,600 
34,400 
35,200 
36,000 
36,800 
37,600 
38,400 
30,200 
40,000 
40,800 
41,000 
42,400 
43,200 
44,000 
44,800 
45,600 
46,400 
47,200 
48,000 
40,000 
51.200 
52,800 
54,400 
56,000 
57,600 
59,200 
60,800 
«2,400 
64.000 
65,600 
67,200 
68,800 
70,400 
72,000 


Per  Bqaare 
inch. 


Pound*. 


1 
5 

10, 
15 
20 
25 
3U 
'35 
36 
37 
38 
39 
40 
41 
42 
43 
44, 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55, 
56 
57 
58 
50 
60, 
62 
64 
66, 
68 
70 
72 
74 
76 
78 
80 
82 
84 
86, 
88, 
90, 


,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
.000 
.000 
.000 
.000 
.000 
,000 
,000 
,000 
,000 
000 
.000 
,000 
,000 
.000 
,000 
,000 
,000 
.000 
.000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 


Compres- 
slon. 


Inch, 

0. 
.0006 
.0012 
-0017 
.0023 
.0028 
.0033 
.0038 
.0030 
.0040 
.0042 
.0043 
.0044 
.0045 
.0047 
.0018 
.0050 
.0053 
.0050 
.0059 
.0062 
.0066 
.0075 
.0084 
.0007 
.0104 
.0119 
.0133 
.0145 
.  0162 
.0178 
.0202 
.0225 
.0275 
.0320 
.0377 
.0482 
.0488 
.0538 
.0610 
.0676 
.0787 
.0621 
.0878 
.0050 
.1040 
.1107 
.1253 


Set. 


Inch. 

0. 

0. 


.0001 


.0003 


Semarka. 


I 


Initial  load. 


.0010 


Elastic  limit. 


0030 


.0080 


.0165 


.0413 


.0790 


.1150 


8T£:£L   RAILS. 
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Applied  loads. 

Lengtb. 

Biametiera. 

Remarks. 

Sod  A. 

IClddle. 

SndB. 

Tptal. 

Per  square 
iDcn. 

Diameter. 

Beetional 
area. 

Pounds. 

0 

85,000 

90,000 

95,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 
170,000 
180,000 
190.000 
200,000 
210,000 

220.000 
230,000 
240,000 
260.000 

Pounds. 
0 
102,530 
106,260 
109,700 
114,020 
.U9,560 
122,080 
124,880 
129,300 
129,870 

132,230 
132,500 
132.940 
183,520 
132,360 
131,330 

128,810 

Inches. 
2.467 
2.422 
2.369 
2.340 
2.296 
2.196 
2.076 
1.978 
1.870 
1.771 

1.687 

1.605 

1.535 

1.459  . 

1.891 

1,323 

1.250 
1.184 
1.133 
1.026 

Inches. 
1.0162 
1.0187 
1.0234 
1.0272 
1.0322 
1.041 
1.060 
1.080 
1.096 
1.112 

1.126 
1.145 
1.168 
1.184 
1.213 
1.249 

Inches, 

1.0204 

1.0275 

1.0381 

1.0480 

1.0565 

1.0820 

1.1184 

1. 1514 

1.174 

1.213 

1.241 
1.278 
1.313 
1.346 
1.387 
1.427 

1.475 

Sq. inches. 

.818 

.829 

.847 

.866 

.877 

.920 

.983 

1.041 

1.082 

1.155 

1.210 
1.288 
L354 
1.^28 
1.5U 
1.599 

1.708 

Inches. 
1.0212 
1.0224 
1.0209 

wma 

1.0650 

1.046 

1.060 

1.077 

1.107 

1.126 

1.142 
1.168 
1.185 
1.201 
1.221 
1.245 

At  qnarter  l'M275diam . 

End  B  was  greased. 
Piece  of  paper  over 

endB. 
Atqoarter  l".266dlam. 

Middle  diameter  now 
the  largest. 

1 

Eight  longitudinal  belts  of  short  oblique  shearing  fractures  were  de- 
veloped. They  were  first  eonspicuonls  on  the  surface  of  the  specimen 
after  16,000  pounds  compression  had  been  applied,  then  appearing  to 
the  eye  as  dark-colored  oelts,  the  lines  of  fracture  being  distinguish- 
able by  means  of  a  reading  lens. 

After  higher  stresses  were  applied,  these  minute  fractures  enlarged, 
and  after  200,000  pounds  one  principal  fracture  extended  obliquely 
nearly  tilie  length  of  the  specimen. 

Continuing  the  loads,  three  principal  fractures  were  enlarged,  two  of 
which  extended  the  length  of  the  specimen,  the  third  nearly  so. 
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SHEABDTG  TESTS  OF  SPECIHEVS  FSOH  HEADS  OF  STEEL  KAILS 
TAXEV  FEOK  FEACTUBEO  TEVSILE  SPECIMEH8. 


rarinffi 
i    planes    i 


^x%  di4Xm€f€W\ 


J 


Three-eighths  inch  diameter  at  bottom  of  grooves. 
Sheared  along  two  planes. 


No.  of 
test. 

No.  of 
rail. 

TMami. 

Shearing 
area. 

Shearing  strength. 

Remarks. 

xniunf- 
sbearod. 

Total. 

Per 
square 

inch. 

Inch. 

Sq.Ineh. 

Poundi. 

Poundt. 

5340 

8 

A 

.22 

14,620 

66.450 

5341 

10 

.22 

17,340 

78,820 

5342 

13 

.22 

17,780 

80,820 

5343 

17 

.22 

17,190 

78, 140 

5344 

10 

.22 

15,330  • 

60,680 

5345 

23 

.22 

17,310 

78.680 

5346 

23 

.22 

17,520 

79,640 

Annealed. 

5347 

28 

.22 

12,490 

56.770 

5348 

31 

.22 

14,270 

64.860 

• 

5340 

34 

.22 

13,640 

62,000 

5350 

36 

.22 

16,980 

77,180 

5351 

6 

.22 

15,530 

70,590 

5352 

11 

.22 

17,780 

80,820 

5353 

13 

.22 

18.580 

84,450 

5354 

17 

.22 

15,820 

71, 910 

5355 

19 

A 

.22 

15.810    i    71,860 

5356 

22 

.22 

15.G9() 

71, 320 

5357 

16 

.22 

18.850 

83.680 

5359 

I 

' 

.22 

14, 105 

64,110 

5360 

2 

.22 

15.030 

68,320 

5361 

5 

1 

I 

.22 

15,390 

69,950 
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RIVETED  jonrrs. 


Comprised  in  the  present  report  are  113  tests  made  with  steel  plates 
of  J",  ^",  I",  and  ,4''  thickness,  with  iron  rivets,  machine  driven,  in 
drilled  or  pnnched  holes. 

The  plates  nsed  were  from  material  used  in  earlier  tests,  the  results 
of  which  have  been  published  in  previous  reports. 

The  sheet  number,  showing  from  what  sheet  each  plate  came,  and 
the  number  of  the  riveted  joint  test  in  which  the  plate  had  been  pre- 
viously tested,  are  shown  on  the  sketch  of  each  joint. 

In  reports  of  tests  for  the  years  1886  and  1886  will  be  found  the 
drawings  of  the  sheets  and  the  original  tests  re/erred  to. 

In  the  use  of  metal  once  before  tested,  such  plates  were  selected  as 
had  not  been  overstrained  previously,  or  those  in  which  the  elastic 
limit  had  been  but  very  slightly  exceeded. 

The  present  tests  are  supplementary  to  those  of  earlier  reports,  and 
occupy  a  place  intermediate  between  the  elementary  forms  of  joints 
and  the  more  elaborate  types  of  joints  which  have  been  investigated. 

Wide  variation  has  been  given  the  pitches,  and  rivets  of  extreme 
diameters  have  been  used  for  the  purjwse  of  includiug  joints  in  which 
these  features  have  been  carried  to  their  practical  limits. 

In  double-riveted  seams  chain  and  zigzag  riveting  have  been  em- 
ployed, and  their  relative  behavior  ascer^iued  when  the  distance  be- 
tween rows  of  rivets  was  reduced. 

The  metal  in  a  riveted  joint  frequently  shows  a  tendency  to  draw 
down  in  thickness  in  an  oblique  direction  behind  each  rivet,  and  it  may 
happen  that  in  zigzag  riveting  the  second  row  of  holes  may  be  placed 
directly  in  the  path  of  the  metal  thus  reduced  in  thickness,  and  lines 
of  fractures  developed  taking  a  zigzag  course  from  one  line  of  holes  to 
the  other,  notwithstanding  the  aggregate  length  of  plate  fractured  ex- 
ceeds the  net  distance  between  rivet  holes  of  the  same  row.  Examples 
of  this  kind  are  shown  in  the  -^^^^  plate. 

In  the  same  thickness  of  plat«  are  illustrations  of  chain-riveted 
Joints  of  corresponding  distances  between  rows  of  holes,  in  which  the 
lines  of  fracture  have  taken  a  direct  course  along  the  seam  from  hole 
to  hole  in  the  same  row. 

In  joint  No.  41K)3,  which  has  the  minimum  distance  between  rows, 
the  net  distance  is  ^'',  while  in  the  direction  of  the  pitch  the  net  dis- 
tance is  2i'\ 

The  efficiencies  of  the  joints  are  stated  in  per  cent  of  the  strength  of 
the  solid  plate. 
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No.  4911. 

f 

(J"  steel  plate;  f"  drilled  holes;  iron  rivets,  3g"  pitch.) 


X 
197J 


r^N. 


c 

2348 


I 

\ 


Plat©,  groes  sectional  area. . . -  ^ square  incheB. .  3. 31 

Plate,  net  sectional  area do. . . .  2. 52 

Plate-bearing  surface  of  rivets ' do 1.58 

Rivets,  shearing  area do....  6.14 

Tensile  strength,  162,500  pounds. 

Fractured  plate  along  first  row  of  rivet  holes,  silky,  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .    49, 090 

Tension  on  net  section  of  plate do 64,4ft) 

Compression  on  bearing  surface  of  rivets do 102, 850 

Shearing  on  rivets do 26,470 

Average  elongation  of  rivet  holes : 

First  row inch..     .37 

Second  row do.,.     .05 

Efficiency  of  joint,  84.4  per  cent, 
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Ko.  4912.  , 

(^''  steel  plate;  f  drilled  holes;  iron  rivets,  2|''  pitch.) 


C 
2336 
1348 


SH 


■ 

•  Areas. 

* 

Plate,  gross  sectional  area square  inches. .  3. 31 

Plate,  net  sectional  area do 2.52 

Plate- bearing  siirflaee  of  rivets do 1. 58 

Rivets,  sheanng  area do 6. 14 

Teiisile  strength,  172,000  pounds. 

Fractured  plate  aloug  first  row  of  rivet  holes.    Appearance  silky, 
slightly  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  Heotion  of  plate pounds  per  sqnare  inch . .  51, 960 

Tension  on  net  section  of  plate do 68, 260 

Compression  on  bearing  surface  of  rivets do 108, 860 

Shearing  on  rivets .,., do.,,.  28,010 

Efficiencjr  of  joint,  84.5  per  cent, 
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J  No.  4913. 

(J''  steel  plate;  J"  drilled  holes;  iron  rivets,  2f"  pitch.) 

^ ^^^^ 


2990 


T 


X 


1 


5^ 

0! 
0' 


u 


* 


c 


4'-^ 


Areas, 

Plate,  ^o88  sectional  area equare  inches..  3.  S' 

Plate,  net  sectional  area do 2. 31 

Plat-e-bearing  surface  of  rivets do 1M>S 

Rivets,  shearing  area do. . . .  6. 01 

Tensile  strength,  151,900  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance  silky,  slightly 
lamellar. 

Mojrimum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .     44, 810 

Tension  on  net  section  of  plate do 65,760 

(Compression  on  bearing  surface  of  rivets do 140, 650 

Shearing  on  rivets do 25,270 

Efficiency  of  joint,  76.7  per  cent. 
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No.  4914. 
(J"  steel  plate;  J"  drilled  holes;  iron  rivets,  2|"  pitch.) 


X 
J391 


1342 
1391 


K-    4"-^ 


Areas. 

Plate,  gross  sectional  area square  inches. .  3. 40 

Plate,  net  sectional  area do 2. 31 

Plate,  bearing  surface  of  rivets do 1.09 

Rivets,  shearing  area..... do 6.01 

Tensile  strength,  147,900  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky  lamel- 
lar. 

Maxtmum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch 

Tension  on  net  section  of  plate do.. 

Compression  on  bearing  Hurface  of  rivets do . . 

Shearing  on  rivets do.. 

Efficiency  of  joint,  70.8  per  cent. 


43,500 

64,030 

135,690 

24, 610 


H.  Ex.  161- 


29 
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No.  4916. 


{\"  steel  platej  I"  drilled  holes;  iron  rivets,  25"  pit€h.) 


2387 


i 


0 


a 


I 

I 
I 


Oi 


K-    4 


*t 


1 


"N. 


1353 
2355 


}'Iato,  gross  sectional  area. .  .j square  inches . .  3. 5i 

Plate,  net  soctional  area do ....  2. 48 

J*late,  bearing  surface  of  rivei-s <lo 1. 08 

III  vets,  shearing  area do....  6^1 

Tensile  strength,  163,920  ponnds. 
Tore  out  x)late  in  front  of  rivets. 

Maximum  stresi  on  Joint, 

Tension  on  ^ross  section  of  plate ponnds  per  square  inch . .  46, 300 

Tension  on  net  sertion  of  plate do 66, 630 

Compression  on  bearing  surface  of  rivets do 151, 780 

Shearing  on  rivets rf-  -r do....  27,270 

Efficiency  of  joint,  79.6  per  cent. 
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No.  4916. 
(4"  steel  plate;  |''  drilled  boles;  irou  rivets,  2^"  pitch.) 


M 

197$ 


•9 


a 


-/■ 


I 
I 

.J 
I 

I 


a 

4Ci:i 


w 


>rr 


+ 


2^52 
1^2 


9^; 

Arcan. 

Plate,  gross  sectional  area scinare  inches. .  3. 54 

Plate,  net  sectional  area do 2. 46 

Plate,  bearing  surface  of  rivets do 1. 08 

Rivets,  shearing  area do....  6.01 

Tensile  strength,  153,980  pounds. 
Tore  out  plate  in  front  of  rivet  holes. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inc^ . .  43, 500 

Tension  on  net  section  of  plate do 62, 590 

Compression  on  bearing  surface  of  rivets do 142, 570 

Shearing  on  rivete do..-.  25,620 

Efficiency  of  joint,  74.8  per  cent. 
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No.  4919. 
(i"  steel  plate;  J"  drilled  holes;  iron  rivets,  2 J"  pitch.) 


X 
2392 


X 

<2 


OQ 
OO 

O-Pi 


-y 


1332 

E 
1353 


6fi' 


Areas, 

Plate,  gross  sectional  area square  inches . .  3. 54 

Plate,  net  sectional  area do 2. 46 

Plate,  bearinf^  sarface  of  rivets do....  2.16 

Riveto,  shearing  area do 12, 02 

Tensile  strength,  165,720  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.     Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 810 

Tension  on  net  section  of  plate do 67, 370 

Compression  on  bearing  surface  of  rivets ^ do 76,720 

Shearing  on  rivets do. . . .  13, 790 

Efficiency  of  joint,  76.1  per  cent. 
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No.  4920.    - 
(J"  steel  plate;  J"  drilled  holes;  iron  rivets,  2 J"  pitch.) 


1376 


Jg 
1333 


^     '^  ^/ 

Arem, 

Plate,  grosB  sectional  area square  incbes. .  3. 57 

Plate,  net  sectional  area do 2.48 

Plate,  bearinf^  surface  of  rive*s do 2. 18 

Rivets,  shearing  area do 12.02 

Tensile  strength,  163,150  pounds. 

Fractured  the  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
slightly  lamellar. 

Maximum  stress  on  joinl. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  45»  700 

Tension  on  net  section  of  plate do 65,  790 

Compression  on  bearing  surface  of  rivets do 74, 840 

Shearing  on  rivets do 13, 570 

Average  elongation  of  rivet  holes  in  plate : 

First  row inch..  .35 

Second  row do...  .00 

Efficiency  of  joint,  74.3  per  cent. 
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RIVETED   JOINTS. 


No.  4927. 


(J"  steel  plate;  |"  drilled  holes;  iron  rivets,  2J''  pitcli.) 


2395 


\ 


9> 
•*1 


1 


0 

0 
0 

0. 


\J-^ 


o 


o 
o 


(^ 


so 


tfv' 


'"'^ 


2> 

E 
2333 


,^^^^ ^37- 


Jrea«. 


^ 


Plato,  gross  sectional  an»a square  inches. .     3. 59 

Plate,  net  sectional  area do 2. 50 

Platei  hearing  surface  of  rivets do 1. 97 

Rivet*,  shearing  area do 10.82 

Tensile  strength,  172,850  pounds. 

Fractured  the  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
slightly  lamellar. 

Maa:imum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnaro  inch . .  48, 150 

Tt^nsion  on  net  section  of  plate do 69, 140 

Oompressibn  on  hearing  surface  of  rivets do 87, 740 

Shearing  on  rivet* do 15, 980 

Efficiency  of  joint,  80.3  per  cent. 
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>ro.  4928. 
a^'  steel  platej  J"  drilled  holesj  iron  riv^ets,  2|"  pitch.) 


X 
2367 


JD 
1333 

B 
1344 


Plate,  gross  sectional  area square  inches..  3.54 

Plate,  net  sectional  area do 2. 4(i 

Plate,  bearing  Hurface  of  rivets •. dci 1. 95 

Rivets,  shearing  area do 10. 82 

Tensile  strengtL,  167,880  pounds. 

Fractured  plate  along  first  row  oi*  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  47, 420 

Tension  on  net  section  of  plate do 68, 240 

Compression  on  bearing  surface  of  rivets do 86, 090 

Shearing  on  rivets. . .  .^ : do 15, 520 

Efficiency  of  joint,  77.1  per  cent. 
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Ko.  4917. 

(J"  steel  plate;  J''  drilled  holes;  irou  rivets,  3"  pitch.) 

J ^-^ 


131S 


> 


aj 


•J 


QJ 


a 


mA 


s 


4" 


+ 


1? 

»4« 


Plate,  grosR  Bectional  area square  inches. .  3.  C9 

Plate,  net  sectional  area do 2. 61 

Plate,  bearing  surface  of  rivets do 1.08 

Rivets,  shearing  area do 6.01 

Tensile  strength,  170,800  pounds. 
Tore  out  plate  in  tront  of  civets. 

il/flurimfim  9ire%%  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .  46, 290 

Tension  on  net  section  of  plate do 65, 440 

Compression  on  bearing  surface  of  rivets do 158, 150 

Shearing  on  rivets do 28, 420 

Efficiency  of  joint,  79.6  per  cent. 


RIVETED   JOINTS 
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No.  4918. 
(4"  steel  plate;  J"  drilled  holes;  iron  rivets,  3"  pitch.) 
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2.62 
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Plate,  gross  soctionnl  area square  inches 

Plato,  n«t  8t?ctionul  area do . . . 

Plate,  bearing  Hurfacu  of  rivets do . . . 

Rivets,  shearing  area do... 

Tensile  streugfth,  164,280  pounds. 
Tore  out  plate  in  front  of  rivets.    • 

Afaximum  stress  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .  A4, 400 

Tension  on  net  section  of  plate I do 62, 700 

Compression  on  bearing  surface  of  rivets do 152, 110 

Shearing  on  rivets do 27, 330 

Efficiency  of  joint,  76.3  per  cent. 
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RIVETED   JOINTS. 


No.  4921. 
(J"  steel  plate;  J"  drilled  boles;  iron  rivets,  3J"  pitch.) 
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Area%. 

Plate,  gross  nectional  area sqnarc  inches. .  3. 16 

Plate,  net  sectional  area ^ do 2. 27 

Plate,  bearing  surface  of  rivets do 1. 76 

Rivets,  shearing  area do 9. 62 

Tensile  strength,  146,400  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

.Iffljrim « m  aircsn  'on  join t. 

Tension  on  gross  section  of  plate ^ouijcls  per  square  inch . .  46, 330 

Tension  on  net  section  of  plate do 64, 490 

Compression  on  bearing  surface  of  rivets do 83, 180 

Shearing  on  rivet« do 15, 220 

Efficiency  of  joint,  79.6  per  cent. 


RIVETED   JOINTS. 
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No,  4922. 

(J"  steel  plate;   J"  drilled  holes;  iron  rivets,  3J^"  pitch.) 
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Areas, 

Plate,  gross  sectional  area sqnare  inches. .  3: 15 

Plate,  net  sectional  area do 2.27 

Plate,  bearing  surface  of  rivets , do ... .  1. 76 

Riveto,  shearing  area do 9. 62 

Tensile  strength,  147,200  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    •Api)earance,  silky, 
lamellar. 

Maximum  a  tress  on  joint . 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 730 

Tension  on  net  section  of  plate do 64,850 

Compression  on  bearing  surface  of  rivets do —  83, 640 

Shearing  on  rivets do 15, 300 

Efficiency  of  joint,  80.3  per  cent. 
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1^0.  4929. 
(4"  steel  plate;  J"  «lnJletl  bolesj  iron  rivets,  3j^"  pitch.) 


1382 


\ 


y*l 


0     i 


B 
1331 

C 
1329 


evs 


^S. 


Ml 


^ 


— sx    sx 

Plate,  gWB6  sectional  area square  inches. .  3. 19 

Plate,  net  sectional  area do 2. 30 

Plate,  bearing  sectional  area do 1 .  56 

Rivets,  shearing  area do 8. 41 

Tensile  strength,  148,700  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appetirance,  silky, 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plat-e pounds  per  sqnare  inch . .  46, 610 

Tension  on  net  section  of  plate do 64,650 

Compression  on  bearing  surface  of  rivets do 95,  320 

Shearing  oi.  rivets do. . . .  17, 680 

Efficiency  of  joint,  80.2  per  cent. 


RIVETED   JOINTS. 
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No.  4930. 


(i''  Bteel  plate;  J"  drilled  holes j  irou  rivets,  3^"  pitch.) 
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Plate,  groes  sectional  area Bqnare  incheB.. .  3. 14 

Plate,  net  sectional  area do..*..  2.26 

Plate,  bearing  sorfaoo  of  rivets do ... .  1. 56 

Rivets,  shearing  area do 8. 41 

Tensile  strength,  140,200  pounds* 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
slightly  lamellar. 

Majcimiun  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  por  square  inch. .  47, 520 

Tension  on  net  section  of  plate • do 66,020 

Compression  on  bearing  surface  of  rivets do 95, 640 

Shearing  on  rivets do 17,740 

Efficiency  of  joint,  81.7  i>er  cent. 

« 
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RIVETED   JOINTS. 


ISO.  4923. 
(4"  steel  plate;  J"  drilled  holes;  iron  rivets,  3 J"  intcL.) 
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Plate,  gross  soctional  area sqiiaro  inches. .  2. 97 

Plate,  net  sectioual  area do 2.30 

Plate,  bearinjB^  surface  of  rivets ! do 1.35 

Rivets,  shearing  area do 7.21 

Tensile  strength,  147,060  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
slightly  lameUar, 

ifojctmum  %ire9%  on  joint 

Tension  on  gross  section  of  plate ponikis  per  square  inch . .     49, 520 

Tension  on  net  section  of  plate « do 63,940 

Compression  on  bearing  surface  of  rivets do....  108,930 

Shearing  on  rivets • do....    20,400 

Efficiency  of  joint,  81.2  per  cent. 


RIVETED   JOINTS. 
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No.  4924. 

(J"  steel  plate;  5"  driHed  holes;  iron  rivets,  3J"  pitch.) 
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Areas. 

4 

Plato,  gross  sectional  area ^ square  inches . .  2. 94 

ri«t(%  net  sectional  aroa , do 2.27 

Plate,  bearing  snrface  of  riveta do 1. 34 

Kivet«,  shearing  area do 7.21 

Tensile  strength,  145,400  jwunda. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
slightly  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  49, 460 

Tension  on  net  section  of  plate do 64, 050 

Compression  on  bearing  surface  of  rivets .do. . . .  108, 510 

Shearing  on  rivets do 20,170 

Efficiency  of  joint,  81.1  per  cent, 
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RIVETED   JOINTS. 


No.  4925. 

m 

(J"  steel  plate;  §"  drilled  holes j  iron  rivets,  4|"  pitch.) 
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Plate,  ^oRA  sectional  area 8qn«re  inches. .  3. 29 

Plate,  net  sectional  area do 2. 63 

Plate,  beariup;  surface  of  rivets do 1. 32 

Ri vetSy  shearing  area do  —  7. 21 

Tensile  strength,  169,240  pounds. 

Fractured  plate  along  first  row  of- rivet  holesi    Api)earaiice,  silky, 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .     51, 440 

Tension  on  net  section  of  plate do 64, 350 

Compression  on  bearing  surface  of  rivets do 128,210 

Shearing  on  rivets do.,..     23,470 

Efficiency  of  joint,  83.7  per  cent. 


BIVETED  JOINTS. 
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No.  4926. 


(4"  steel  plate;  J"  drilled  holes 5  iron  rivets,  4f"  pitch.)  ^ 
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Plate,  gross  sectional  area square  inches. .  3. 01 

Plate,  net  sectional  area do 2. 41 

Plate,  bearing  surface  of  rivets  ...! do 1.21 

Rivets,  shearing  area do 7. 21 

Tensile  strength,  167,060  pounds. 

Fractured  plate  along  fifst  row  of  rivet  boles.    Ai)pearance,  silky 
lamellar. 

Maximum  stresn  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .     55, 500 

Tension  on  net  section  of  plate ^ do 69, 320 

Compression  on  bearing  surface  of  rivets do i:J8, 070 

Shearing  on  rivets do  —    23, 170 

Efficiency  of  joint,  95.4  per  cent. 
H,  Ex,  161 30 
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No.  4931. 
(J"  steel  plate;  J"  drilled  holes;  iron  ijivets,  4|"  pitch.) 
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Areas, 

Plate,  gross  sectional  area square  ioches . .  3. 25 

Plate,  uet  sectional  area * 1 do 2. 60 

Plate,  bearing  surface  of  rivets do 1. 05 

Rivets,  shearing  area do. . . ,  6. 01 

Tensile  strength,  154,820  pounds. 

Fractured  i)late  along  first  row  of  rivet  holes.     Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate i)ouiid8  per  square  inch . .    •47, 640 

Tension  on  net  section  of  plate .* do 59, 550 

Compression  on  hearing  surface  of  rivets do 147, 450 

Shearing  on  rivets ....do.-..     25,760 

Efficiency  of  joint,  80.5  per  cent. 


RIVETED   JOIKTa. 

No.  4932. 

(i"  steel  plate;  J"  drilled  holes;  iron  rivets,  4|"  pitch.) 
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Plate,  f]^of)s  sectional  area sqaare  incfaei». .  3. 23 

Plate,  net  sectional  area do 2. 58 

Plate,  bearing  surface  oT  rivets do 1. 08 

Rivets,  sheanng  area dOt-.-  6.01 

Tensile  strength,  150,900  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
slightly  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .  46, 720 

Tension  on  net  section  of  plate do 58, 490 

Compression  on  bearing  surface  of  rivets do.  ...139, 720 

Shearing  of  rivets do....  25,110 

Efficiency  of  joint,  78.9  per  cent. 
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No.  4933. 
(4"  steel  plates;  J"  drilled  holes;  iron  rivets,  2J"  pitch.) 
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Area%,  _ 

Plate,  f^ross  soctional  area sqnaro  inches. .  2.  B8 

Plate,  not  Roctional  area do 1. 57 

Plate,  bearing  surface  of  rivets do 1.10 

Ki vets,  slieanng  area do 3. 00 

Tensile  strength,  106,520  pounds. 
Sheared  the  rivets. 

Maximxim  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  39, 750 

Tension  on  net  section  of  plate do 67, 850 

Compression  on  bearing  surface  of  rivet* do 96, 840 

Shearing  on  rivets do. . .  -  35, 510 

Efficiency  of  joint,  66.1  per  cent. 


RIVETED   JOINTS. 
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No.  49§4, 
(J"  steel  plates;  J"  drilled  holes;  iron  rivets,  2|"  pitch.) 
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1359 


Areas, 

Plate,  gross  sectional  area square  inches. .  2. 70 

Plate,  net  sectional  area do 1. 59 

Plate,  bearing  snrfaco  of  rivets do 1. 11 

Ki  vets,  shearing  area do ... .  3. 00 

Tensile  streugtli,  107,100  pounds. 
Sheared  the  rivets. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  39, 660 

Tension  on  net  section  of  plate do 67, 360 

Compression  on  bearing  snrfaoe  of  rivets ,. do 96, 490 

Shearing  on  riviets do....  35,700 

Efficiency  of  joints,  65.0  per  cent. 
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EIVETED   JOINTS. 


Nd.  4935. 
(J"  steel  plate;  J"  drilled  holes;  iron  rivets,  2 J"  pitch.) 
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Areas, 

P]ate,  gross  sectional  area square  inches. .  2. 74 

Plate^  net  sectional  area do 1. 62 

Plate,  bearing  surface  of  rivets do 2. 25 

Rivete,  shearing  area do 6.01 

Tensile,  strength,  117,200  pounds. 

Fractured  plate  J  1368  along  first  row  of  rivet  holes.    Appearance, 
silky. 

M€iximum  atreaa  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  42, 770 

Tension  on  net  section  of  plate do 72, 350 

Compression  on  bearing  surface  of  rivets do ^  52, 090 

Shearing  on  rivets do .  - . .  19, 500 

Efficiency  of  joint,  70.1  per  cent. 


RIVETED   JOINTS. 
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No.  4936. 


(i"  steel  plate;  J"  drilled  holes;  iron  rivets,  2J"  pitch,) 
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^  Areas.  • 

Plate,  gross  sectional  aroa , square  inches. .  2. 64 

Plate,  net  sectional  area do 1. 54 

Plate,  bearin;^  surface  of  rivets do 2. 20 

Rivets,  shearing  area do 6. 01 

Tensile  strength,  111,800  pounds. 

Fractured  plate  I  along  first  row  of  rivet  holes.     Appearance,  silky. 

MaTimum  stress  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  42, 350 

Tension  on  net  section  of  plate do 72,600 

Compression  on  bearing  surface  of  rivets do 58, 180 

Shearing  on  rivets do 18,600 

EflSciency  of  joint,' 67.9  per  cent. 
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No.  4937. 
(J"  steel  plate;  |"  drilled  holes;  iron  rivets,  2|"  pitch.) 
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Areas. 

Plate,  gross  sectional  area square  inclies..  3.57 

Plate,  net  sectional  area do 2. 49 

Plate,  bearing  surface  of  rivets do 2. 17 

Rivets,  shearing  area do 6. 01 

Tensile  strength,  170,900  pounds. 

Fractured  plate  L  1377  along  first  row  of  rivet  holes.    Appearance, 
silky,  slightly  lamellar. 

Majdmum  stre%8  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  47, 870 

Tension  on  net  section  of  plate do 68, 630 

Compression  on  bearing  surface  of  rivets do 78,760 

Shearing  on  rivets do 28,  440 

Efficiency  of  joint,  77.9  per  cent. 


RIVETED  JOINTS. 
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No.  4938. 
(i"  steel  plate ^  §"  drilled  boles;  iron  rivets,  25"  pitcli.) 
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Areas. 

Plate,  ^osfl  sectional  area sqnare  inches. .  8. 58 

Plate,  net  sectional  area do 2. 49 

Plate,  bearing  surface  of  rivets tk) 2.18 

Rivets,  shearing  area do 6.01 

Tensile  strength,  173,750  pounds.   ' 

Eractured  plate  L  1376  along  first  row  of  rivet  holes.    Appearance, 
silky. 

Maximum  stresn  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .  48, 530 

Tension  on  net  section  of  plate do 69,780 

Compression  on  bearing  surface  of  rivets do 79, 700 

Shearing  on  rivets ao 28,910 

Efficiency  of  joint,  78.9  per  cent. 
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RIVETED   JOINTS, 
No.  4939. 
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(J''  steel  plate;  1"  drilled  holes;  iron  rivets,  2§"  i^itch.) 


X 
1373 


I 


V" 


4 


Uk 


I 

IX 

$ 


4" 


■       .      I  — — ^^— 

*  Areas, 

Plate,  gross  sectional  area square  iuches..  2.  87 

Plate,  net  sectional  area do 1. 87 

Plate,  bearing  surface  of  rivets  . . ." do 1. 00 

Rivets,  shearing  area do . . ..  3. 14 

Tensile  strength,  116,400  pounds. 
Sheared  the  rivets. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  40, 560 

Tension  on  net  section  of  plate do 62, 250 

Compression  on  bearing  surface  of  rivets do 116, 400 

Shearing  on  rivetu do 37, 070 

Average  elongation  of  rivet  holes,  'M6  each. 
EiHciency  of  joint,  69.7  per  cent. 
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RIVETED  JOINT^. 
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No.  4940. 

(i"  steel  plate;  1"  drilled  holes;  iron  rivets,  2J"  pitch.) 
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V  Areas. 

Plate,  gross  sectional  area «...  square  inches . .  2. 94 

Plate,  net  sectional  area do 1. 92 

Plate,  bearing  surface  of  rivets do 1. 02 

Rivets,  shearing  area do 3. 14 

Tensile  strength,  108,800  pounds. 

Pulled  off  Wvet  heads.    Plate  not  fractured.    Average  elougation  of 
rivet  holes,  'M5  each. 

'  Maximum  stress  on  Joint, 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  37, 0^0 

Tension  on  net  section  of  plate do 56, 670 

Compression  on  bearing  surface  of  rivets do 106, 670 

Shearing  on  rivets do 34, 650 

Efficiency  of  joiut,  60.6  per  cent. 
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RIVETED   JOINTS. 


No.  4941. 
(4''  steel  plate;  1^"  drilled  boles;  iron  rivets,  2 J"  pitch.) 
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Areas, 

Plate,  gross  sectioDal  area sqnare  inches..  2.90 

Plate,  net  sectional  area - do 1. 77 

Plate,  bearing  surface  of  rivets do 1. 13 

KivetSi  shearing  area .  1 do 3.  d8 

Tensile  strength,  125,500  pounds.  / 

Fractured  Plate  J  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  43, 280 

Tension  on  net  section  of  plate do 70,900 

Compression  on  bearing  surface  of  rivets) do 111,  060 

Shearing  on  rivets do 31, 530 

Efficiency  of  joint,  T0.9  per  cent. 


RIVETED   JOINTS. 
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TSo.  4942. 
(i"  steel  plate;  IJ"  drilled  holes;  iron  rivets,  2J"  pitch.) 
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Areas, 


Plate,  gross  sectional  area 1 square  iuclies. .  2. 88 

Plate,  uet  sectional  area ^ do 1.75 

Plate,  bearing  snrface  of  rivets do 1. 13 

Rivets,  sbearing  area do 3.98 

Tensile  strength,  123,180  pounds. 

Fractured  Plate  K  along  line  of  rivet  holes.     Appearance,  silky, 
lamellar. 

Mckximum  stress  on  join  L 

Tension  on  gross  section  of  plate potmds  per  square  inch    42, 770 

Tension  on  net  section  of  plate do 73, 880 

Compression  on  bearing  surface  of  yivetH do 119, 010 

Sbearing  on  rivets do....     30^950 

Efllciency  of  joint,  73.5  per  cent. 
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RIVETED   JOINTS. 


No.  4943. 
(J"  steel  plate;  1^"  drilled  holes;  iron  rivet43,  25''  pitch.) 
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AreM, 

Plate,  grosa sectional  area square  inches..  2. 90 

Plate,  net  sectional  area : do 1.64 

Plate,  bearing  surface  of  rivets do.. . .  1. 26 

Rivets,  shearing  area * do 4.91 

Tensile  strength,  119,270  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky,  lam- 
ellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate '. . . . .  pounds  per  square  inch . .  41, 130 

Tension  on  net  section  of  plate do 72,730 

Compression  on  bearing  surface  of  rivets do 94, 660 

Shearing  on  rivets do. . . .  24, 290 

Efficiency  of  joint,  70,7  per  cent. 


BIVETED   JOINTS. 
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No.  4944. 
(J"  steel  plate;  IJ  drilled  holes;  iron  rivets,  2J"  pitch.) 
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Plate,  gross Bectional  area : square  inches..  2.91 

Plate,  net  sectional  area do L  64 

Plate,  bearing  surface  of  rivets do 1.27 

Rivets,  shearing  area ". do....  4.91 

Tensile  strength,  116,980  pounds. 

Fractured  plate  K  along  line  of  rivet  holes.  Appearance  silky,  slightly 
lamellar. 

Maximum  aireeti  on  joint. 

Tension  on  gross  section  of  plate  . . .  ^ pounds  per  square  inch . .  40, 200 

Tension  on  net  section  of  plate \ do 71, 330 

Compression  on  bearing  surface  of  rivets do 92, 110 

Shearing  on  rivets do....  23,820 

Efficiency  of  joint,  69.1  per  cent. 
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No.  4945. 
(i"  Bteel  plate;  1^"  drilled  holes;  iron  rivets,  3J"  pilich.) 
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^^ 
Areas. 

Plate,  gross  Bectional  area square  inches. .  3. 10 

Plate,  net  sectional  area do 1. 86 

Plate,  bearing  surface  of  rivets do 1. 24 

Rivets,  shearing  area do 4. 91 

Tensile  strength,  124,1^  pounds. 

Fractured  plate  K 1383  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  streaa  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  40, 090 

Tension  on  net  section  of  plate do 66, 720 

Compression  on  bearing  surface  of  rivets .* do 100,080 

Shearing  on  rivets do ... .  25, 270 

EfBiciency  of  joint,  69.1  per  cent. 


.  J-.  t  '  ■»- 


►-"  '■""  ** 


RIVETED   JOINTS. 
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No.  4946. 
(J"  steel  plate;  IJ"  drilled  boles;  iron  rivets,  3j^"  pitch.) 


X 
2S72 


^3SS 


It-  #''-* 


Areas, 

Plate,  gram  sectional  area square  inches. .  3. 17 

Plate,  net  sectional  area , do 1.91 

Plate^  bearing  surface  of  rivets do 1. 26 

Rivets,  shcanug  area do 4.91 

Tensile  strength,  132,400  pounds. 

Fractured  plate  L  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plnte pounds  per  square  inch . .     41, 770 

Tension  on  net  section  of  plate , do 69, 320 

Compression  on  bearing  surface  of  rivets do 105, 080 

^hearing  on  rivets ^ do 26^970 

Efficiency  of  joint,  68.0  per  cent, 
H.  Ex.  161 31 
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RIVETED   JOINTS. 


Ko.  4947. 
(i"  steel  plate;  IJ"  drilled  holes;  iron  rivets,  3|"  pitch.) 


I97i$ 


2384 


4 


Plate,  grofiis  sectioiial  area ,, square  inches..  3.34 

Plate,  net  sectional  area ,,, .' do 2.10 

Plate,  bearing  surface  of  rivets do 1.24 

Kivets,  shearing  area « ...do....  4.91 

Tensile  strength,  141,080  pounds. 

Pulled  heads  off  three  rivets,  and  tore  out  plate  at  one. 

Maximum  streae  on  joint 

Tension  on  gross  section  of  plate poands  per  sqnare  inch    42, 240 

Tension  on  net  section  of  plate do ... .    67, 180 

Compression  on  bearing  surface  of  rivets do. .  rt  112, 970 

Shearing  on  rivets -. 4o.*>..    28,790 

Efficiency  of  joint,  75.7  per  cent, 


—  %^^ .  j^ »  '* 


_^^j^jgi 
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No.  4948. 
(i"  steel  plate;  IJ"  drffled  holes;  iron  rivets,  3|"  pitch.) 


23S5 


2364 


Area9.  j 

Plate,  groM  seotional  area square  inches..  3.^ 

Plate,  net  sectional  area do 2.10 

Plate,  bearinfj^  snrfaoe  of  rivets do 1.24 

Rivets,  shearing  area : do 4.91 

Tensile  strength,  142,300  pounds. 

Fractured  across  two  sections  between  rivet  holes,  and  tore  oflf  heads 
of  two  rivets. 

Maxmum  stress  on  joint. 

Tension,  on  gross  section  of  plate pounds  per  square  inch . .    42, 600 

Tension  on  net  section  of  plate do 67, 760 

Compression  on  bearing  surface  of  rivet« do 114,760 

Shearing  on  rivets , do.,..    28,980 

Efficiency  of  joint,  71.9  per  cent 
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RIVETEBL  JOINTS. 


No.  4949. 
(J"  steel  plate;  IJ"  drilled  holes;  iron  rivets,  ^"  pitch.) 


239^ 


a 

;; 


O 


TT 


J 


I 


Z 
2386 


^^^=^ : 

Areas. 

Plate,  gross  sectional  area  .• Aquare  inches..  3.60 

Plate,  net  eectional  area do 2. 36 

Plate,  bearing  eorfaceof  rivets do 1.24 

Rivete,  shearing  area do....  4.91 

Tensile  strength,  149,020  pounds. 

Tore  out  plate  in  front  of  holes  and  pulled  off  rivet  heads. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch .  /    41, 390 

Tension  on  net  section  of  plate do 63,140 

Compression  on  hearing  surface  of  rivete do 120, 180 

Shearing  on  rivets do....    30,350 

Efficiency  of  joint,  67»3  per  cent. 


RIVETED   JOINTS. 
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No.  4950. 
(4"  steel  plate;  IJ"  drilled  liples;  iron  rivets,  3f "  pitch.) 


1395 


1389 


I    I   *r.  I  "^  ■         .  I  ■  ■    ■  I   ■       ..111- I        »i . 

•- ■  "  '         ^^^         ' 

Areas, 

Plflte,  gross  sectional  Area sqnare  inches. .  S.  58 

Plate,  net  sectional  area y do. ...  2. 35 

Plate,  bearing  surface  of  rivets ^.do 1.23 

Rivets,  shearing  area : do....  4. 91 

Tensile  strength,  150,900  pounds. 

Pulled  oil*  rivet  heads.    Plates*  not  fra<5tured.    Maximum  elongation 
of  rivet  holes  ".46. 

McLximum  stress  on  Joint, 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .    42, 150 

Tousiou  on  net  section  of  plate do 64, 210 

Compression  ou  bearing  surface  of  rivets do 122,680 

Shearing  on  rivets do....    90,790 
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RIVETED  JOINTS. 


No.  5125. 
{^''  steel  plate;  J"  drilled  holes;  iron  rivets,  1"  pitch.) 


IMS 


1311$ 
>       ISIT 


■     v> 

Plate,  gross  sectional  area : square  inches . 

Plate,  net  seotional  area do... 

Plate,  bearing  surface  of  rivets do*.. 

Rivets,  shearing  area do . . . 

Tensile  strength,  110,300  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky. 

Ifaxtintiin  %ire%B  on  Joint, 

Tension  on  gross  section  of  plate , poundH  per  square  inch . . 

Tension  on  net  section  of  plate 4«> * « do 

Compression  on  bearing  surface  of  rivets do 

Shearing  on  rivets a^ »..•....<...... w*..  ..4. do.... 

MfQciency  of  joint,  58*8  per  cent. 


3.07 
1.54 
1.53 
3.92 


35.930 
71,620 
72,090 
28,140 


RIVETED   JOINTS. 
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Ko*  5126. 


{■f^''  steel  plate;  ^"  drilled  hoLes;  iron  rivets,  IJ"  pitch.) 


^ 


t 


\i^ar-^ 


JL 
1324^ 


■  r\  ijf     ^  III    I  «Mi  «  n.-  I  I  M« 

Plate,  gross  sectionAl  area sqttate  iuclies . .  3. 05 

Plate,  net  sectional  area do..'..  1.83 

Plate,  bearing  surface  of  rivets ' do 1.22 

Rivets,  shearing  area *...* do....  3.14 

Tensile  stren^h,  125,900  pounds. 

Sheared  fo.ur  rivets  and  fractured  plate  across  four  sections.    Ap- 
♦  pearance,  silky. 

Elongation  of  rivet  holes  in  which  rivets  sheared,  "»20,  ".10,  ".10,  ".10. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  41. 280 

Tension  on  net  section  of  plate do 68,800 

Compression  on  bearing  surface  of  rivets do 103,200 

Shearing  on  rivets do....  40,100 

Efficiency  of  joint,  67,5  per  cent. 
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RIVETED   JOINTS. 


No.  5127. 
(i'^i,"  steel  plate;  J"  drilled  holes;  iron  rivets,^! J"  pitch.) 


R 
139S 


/ 


B 
1327 


3"-^ 


r   "^     ,       // 

'     V  ^  == 

» 

Areas. 

Plate;  PJOB8  sectional  area sqnare  inches..  3.26 

Plate,  net  sectional  area do 2. 17 

Plate,  bearing  snrface  of  rivets ,.^ do 1.09 

Rivets,  shearing  area ....do....  2.74 

Tensile  strength,  127,040  pounds. 

Hlieared  the  rivets. 

Average  elongation  of  rivet  holes,  "JO. 

Maximnm  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  '  39, 250 

Tension  on  net  section  of  plate : do 68, 9lK) 

Compression  on  bearing  surface  of  vivet-s do 117, 380 

Shearing  on  rivets ^ do. . . .     46, 690 

Efficiency  of  joint,  C4.2  i)er  cent. 


RIVETED   JOINTS. 

No.  5128. 
(i^"  Bteel  plate;  J"  drilled  holes;  iron  rivets,  1^"  pitch.) 


1401 


P. 


-^ 


0  o 

6  o 
Oo 

0  o 
Oo 


Oo. 


0  & 


c 

1S49 
1337 
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s^^ 


Areas.  ' 

Plate,  gross  sectional  area square  inches..  3.73 

Plate,  net  sectional  area do. . . .  2. 66 

I'late,  bearing  sarface  of  rivets ^  .do 2. 13 

KivetSy  shearing  area do 5.49 

Tensile  strength,  177,300  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  jotni. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 690 

Tenston  on  net  section  of  plate do 66, 650 

Compression  on  bearing  surface  of  rivets do 83, 240 

Shearing  on  rivets do. . . .  32, 300 

Efficiency  of  joint,  76.4  per  cent. 


490 


EIVETED  JOINTS. 


No.  5129. 
(i^"  steel  plate;  i"  drilled  holes;  iron  rivets,  2"  pitch.) 

> ^ 


Q 

2M7 


\ 


o 
jsas 


A   A  /.^  _ 

AreM, 

Plate,  gross  sectional  area square  inches..  4.27 

Plate,  net  sectional  area: do 3.20 

Plate,  bearing  surface  of  rivets do 2. 14 

Rivets,  shearing  area \ do 5. 49 

Tensile  strength,  209,390  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Mtiximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .'  49, 040 

Tension  on  net  section  of  plate do 65,430 

Compression  on  bearing  surface  of  rivets do 97,850 

Shearing  on  rivets , do 38, 140 

EfGLciency  of  joint,  86.4  per  cent. 


RIVETED   JOINTS. 
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No.  5130, 
(■fs"  steel  plate;  i"  drilled  holes;  irou  rivets,  24"  pitch.) 


0 


fi. 


I 


W" 


^ 


2351 


'  Jt^-^ 


'\r-\y 


M 


^ 


Areas. 

Plate,  gross  sectional  area square  inches..  4.15 

Plate,  net  sectional  area do 3. 23 

Plate,  bearing  surface  of  rivets do 1.84 

Ki\:ets,  shearing  area do 4.70 

Tensile  strength,  192,900  pounds. 
Sheared  the  rivets. 

Average  elongation  of  rivet  holes:  First  row,  ".23  each;  second  row, 
".04. 

/  Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate  ...^ «...  pounds  per  square  inch . .  46, 480 

Tension  on  net  sectiou  of  plate ^ do 59, 720 

Compression  on  bearing  surface  of  rivets .^ do 101, 840 

Shearing  on  rivets .^ 4 do....  41, 040 

Efficiency  of  joint,  81.5  per  cent. 
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RIVETED  JOINTS. 


No.  4985. 
(t"^"  steel  plate;  1"  drilled  holes;  iron  rivets,  3^"  pitch.) 


9 


D 
13Z9 
13S0 


^2"-^ 


=  *U 

Plate,  gross  sectional  area sqaare  inches. 

Plate,  net  sectional  area do. . , 

Plate,  bearing  surface  of  rivets do . . . 

Rivets,  shearing  area • .....do... 

Tensile  streni^th,  104,100  iK)unds. 
Tore  out  plate  in  front  of  rivets. 

Mascimum  stress  an  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . . 

Tension  on  net  section  of  plate ! do 

Compression  on  bearing  surface  of  rivets do 

Shearing  on  rivets do.... 

Efficiency  of  joint,  42.3  per  cent. 


4.38 
3.09 
1.24 
6.28 


24,040 
33,690 
83,950 
16,580 
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No.  4987. 
(t^"  steel  {)late;  1"  drilled  holes;  iron  rivets,  3^"  pitch.) 


Pi 


'% 

w 


PI 


c 

1S30 


^  "^zy^  ^ 


Z4= 


Areas. 

Plate,  gioBs  sectional  erea ..square  inches. 

Plate,  net  sectional  area .• do . . . 

Plate,  bearin^^  surface  of  rivets do. . . 

Rivets,  shearing  area do. . , 

Tensile  strength,  116,200  poands. 
Tore  out  plate  m  front  of  rivets. 


4.34 
3.10 

i;24 

6.28 


Miiximum  atreas  on  Joint 

Tension  on  gross  section  of  plate pounds  per  square  inch 

Tension  on  net  section  of  plate do. . 

Compression  on  bearing  surface  of  rivets do. . . 

Shearing  on  rivets do . . , 

Ffficiency  of  joint,  46,9  per  cent. 


26,770 
37,480 
93, 710 
18,500 
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RIVETED  JOINTS. 


No.  4991. 
(t^"  steel  plate;  1"  drilled  holes;  iron  rivets,  3 J"  pitch.) 


0 

t4oe 


m- 


2M» 


if-^r-^ 


=^^" 


^ 


Plate,  gr($lB0  sectional  area square  inches..  4.33 

I^ate,  net  sectional  area do....  3.10 

Plate,  bearing  Rnrface  of  rivets do....  1.23 

Rivets,  shearing  area do....  6.28 

Tensile  strength,  146,980  pounds. 
Tore  out  plate  in  front  of  rivets. 

MaximvLm  stress  an  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .    33, 940 

Tension  on  net  section  of  plate do 47,410 

Compression  on  bearing  surface  of  rivets do 119, 500 

Shearing  on  rivets do....    23,400 


Efficiency  of  joint,  59.8  per  cent. 


RIVETED   JOINTS. 
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No.  4993. 
(i^e"  steel  plate;  1"  drilled  holes;  iron  rivets,  3 J"  pitch.) 


Q 

2416 


r 

Areas, 

Plate,  groM  sectional  area 1 square  inches..     4.34 

Plate,  net  sectional  area do 3.11 

Plate,  bearing  surface  of  rivets do 2.47 

Rivetis,  shearing  area do 12.57 

Tensile  strength,  194,150  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Maximftm  stress  on  Joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  44, 740 

Tension  on  net  section  of  plate do 62, 430 

Compression  on  bearing  surface  of  rivets do 78;  600 

^hearing  on  rivets ..,,,,,,.,,,,,,,,,,, ,  ,do 15, 450 

Efficiency  of  joint,  78.8  per  cent. 
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UIVETED   JOINTS. 


Ni).  4995. 
d^^"  steel  plate;  1"  drille<l  holes;  iron  rivets,  3^"  pitch.) 


Q 

149S 


JE    •' 


.^1. 


J. 


MS 


i 


— "nT-'sT": 

Plate,  gross  aectional  area square  inches. .  4. 20 

Plate,  net  Boctional  area do 3. 07 

Plate,  bearing  surface  of  rivets do..,.  2.44 

Rivetey  shearing  area .do...,  12. 57 

Tensile  strength,  195,160  pounds. 

Fractured  plate  along  firat  row  of  rivet  holes.    Appearance,  silky, 

Maximum  strefts  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. .  45, 490 

Tension  on  net  section  of  plate ^ do 63, 570 

Compression  on  bearing  surface  of  rivets do 79,HS0 

Sheariu£c  on  rivets do 15,530 

Efficiency  of  joint,  80,1  per  cent, 


i-^ ^_ 
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No  4997. 
(^V'  8*^1  plate;  1''  drilled  holes;  iron  rivets,  3J''  pitch.) 


M2a 


C9 


^ 


Ooi 


MS4 


Areas, 

Plate,  |i^os8  sectional  area square  inches..    4.34 

Plate,  net  sectional  area do 3. 10 

Plate,  bearing  surface  of  rivets « do. . . .     2. 4fi 

Rivets,  shearing  area ^ do 12.57 

Tensile  strength,  197,600  i>ouuds. 

Fractared  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 
Average  elongation  of  riv€t  holes  in  plate:  First  row,  ".33*;  Second 
row  was  distorted  but  not  elongated  in  direction  of  pull. 

• 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  jter  square  inch  - .  45, 530 

Tension  on  net  section  of  plate do ....  63, 740 

Conipreafion  on  bearing  surface  of  rivets do 80, 330 

Shearing  on  rivets do....  15,720 

Efficiency  of  joint,  80.2  per  cent. 
H.  Ex.  161 ^2 


RIVETED  JOINTS. 
No.  5119. 
{■ff"  steel  plate;  1"  drilled  holes ;  iron  rivets,  3J"  pitch.) 


n 


JJI 


Plata,  gross  sectional  area sijnare  inches..  4.34 

Plate,  net  sectional  area do 3.03 

Plate,  bearing  snrrace  of  rivets .• do 2.12 

Hi vet«, shearing  area , do £.50 

Tensile  strength,  181,280  pounds. 

Fra4;tured  plate  Q  taking  zigzag  coarse  fW>m  rivet  hole  to  rivet  hole 
of  each  row.  * 

Harimum  lirtii  on  joint.  . 

Tension  ou  gross  section  of  plate ponndi  per  square  inch..  12,760 

Tension  on  net  section  of  plate do 59,630 

Compression  on  lioariug  surface  of  rivets do 85, 310 

Shearing  on  riveto dp,.,.  32,960 

Efficiency  of  joint,  75.3  per  cent, 


,    EIVETED   JOINTS.  499 

;  No.  5120. 

(■fs"   Btoel    plate;   pouched  hol«6,  punch  1",   die,  l-i^s";  iron  rivets, 
3J"  pitch.) 


I 


Plate,  gross  lefltlotial  area sqnare  inches..  4.28 

Plate,  net  sectional  area ilo 3.02 

Plate,  benrinff  Hiirface  of  rivets.. do 2. 20 

Rivets,  sheanDg  area ....do 5.50 

Tensile  strength,  173,900  pounds. 

Fractured  along  a  zigzag  course  from  rivet  hole  to  rivet  hole  of  each 
row. 

MaximvM  tlrtmi  on  joint. 

Tension  OQ  gross  section  of  plate ponnds  per  square  liicli..  4D,  630 

Tension  on  net  eectiOQ  of  pl»t« do....  57,5B0 

Comprefiniou  on  bearing  surface  of  rivets  ..,, , , do 79,050 

Shearing  on  rivets ,,.,...flo,,,,  31,620 

Efficiency  of  joint,  68.6  per  cent, 
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RIVETED   JOINTS. 


No.  5121. 
(t^"  steel  plate;  1"  drilled  holes;  iron  rivets,  3 J"  pitch.) 


Q 

uoa 


.^ 


v>n^ 


^o 

^Q 


I 
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■    ■        l»  I    I  I        H         ■      I  I  I  I     II  ■  I  I  .11.1  J— — ^— ^—J ■— ^M— ^M^—— ^.^^■^^^■^i^i^— 

Areas, 

Plate,  j^ss  sectional  area square  inches..  4.23 

Plate,  net  sectional  area do 3.02 

Plate,  bearing  surface  of  rivets do 2. 1 1 

Rivets,  shearing  area do 5.50 

Tensile  strength,  181,850  pounds. 

Sheared  one  rivet  and  tore  out  parts  of  both  plates. 

Maximum  stress  on  joint. 

Tension  on  gross  sectior.  of  plate pounds  per  square  inch . .  42, 990 

Tension  on  net  section  of  plate do 60,220 

Compression  on  bearing  surface  of  rivets T do 86, 180 

Shearing  on  rivets ,, ,. do,,,,  33, Q6Q 

Efficiency  of  joint,  79.1  per  cent 


RIVETED  JOINTS. 
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No.  5122. 

{fg'^  steel  plate;  punched  lioles,  punch  1";  die,  liV";  iron  rivets',  3 J" 

pitch.)  -^ 


,^^ 


ArM8y 

Plate,  gross  sectional  area square  inches. .  4.27 

Plate,  net  sectional  area do 3.01 

Plate,  bearing  surface  of  rivets do 2. 19 

Rivets,  shearing  area do 5.50 

Tensile  strength,  189,320  pounds. 

Sheared  two  rivets,  fractured  one  section  of  plate,  and  tore  out 
through  second  row  of  rivet  holes  to  the  end  of  the  plate. 

Miunmvmi  stress  Onjoiut. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  44, 340 

Tension  on  net  section  of  plate ...do 62,900 

Compression  on  bearing  surface  of  rivets do 86,450 

Shearing  on  rivets • ....••••do....  34,420 

Efficiency  of  joint,  81.6  per  cent. 

* 
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RIVETED   JOINTS. 


No.  5123. 
(j^tf"  steel  plate;  1"  driUed  holes;  iron  rivets,  Si"  pitch.) 


6 

1495 


O 
24S6 


5^— « 


A^ 


Areas* 

Plate,  gross  sectional  area sqiiare  inches.. 

Plate,  net  sectional  area ^ ^^  ..t..;&^.do 

Plate,  bearing  surface  of  rivets do,... 

Rivets,  shearing  area do-.i. 


4.2a 
3.02 
2.U 
^.50 


Tensile  strength,  189,800  pounds. 

Sheared  one  rivet,  palled  heads  oft'  two  others,  and  firactored  the  plate. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  44, 870 

Tension  on  net  section  of  plate do....  62,850 

Compression  on  bearing  surface  of  rivets do....  89,950 

Shearing  on  rivets do....  34,510 

Efficiency  of  joint,  82.5  per  cent. 


UiVEtEl)   JOlNtS. 
-     ]^0.  5124* 


603 


(^"  steel  plate  $  punched  holes,  punchy  1";  die,  IV^r";  ij^ou  rivets,  3J^' 

pitch.) 


1481 


2441 


5%"- 


Plate,  gross  Bectionaiarea.r square  inches..  4.33 

Plate,  net  sectional  area do....  3.03 

Plate,  bearing  surface  of  rivets do 2.22 

Kivets,  shearing  area do 5. 50 

TcDsile  strength,  188,300  pounds. 

Fractured  plate  across  two  sections  between  rivets,  then  tearing 
through  to  second  row  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  43, 490 

Tension  on  net  section  of  plate do 62, 150 

Compression  on  bearing  surface  of  rivets • do 84, 820 

Shearing  on  rivets do 34,240 

Efficiency  of  joint,  73.3  per  cent. 
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EIVETED  JOINTS. 


No.  4999.      ' 
(i^c"  «teel  plate  J  1''  drilled  lioleB;  iron  rivets,  3^"  pitcb.) 
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X      ^  

Plato,  j^ross  sectional  area square  inches. .  41 28 

Plate,  net  sectional  area do 3. 06 

Plate,  bcariu|;  surface  of  rivets t do 2.44 

Kivets,  shearing  area do....  6.28 

Tensile  strength,  197,200  ponnds. 

Fractured  plate  O  1417  along  first  row  of  rivet  holes.     Apx)earance, 
silky. 

Maximum  8lre98  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 070 

Tension  on  net  section  of  plate do ... .  64, 440 

Compression  on  bearing  surface  of  rivets do 80, 820 

Shearing  on  rivets ...••do....  31,400 

Eflttciency  of  joint,  80.1  i)er  cent. 


RIVETED  JOINTS. 
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No.  5000. 

("fij,"  steel  plate;  punched  holes,  panch,  1";  die,liV';  iron  rivets,  3i" 

pitch.) 
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.  ^  X 

■ 

Areas, 

Plate,  gross  sectional  area sqnaro  inches. .  4.28 

Plate^  ne^  sectional  area do 3. 03 

Plate,  bearing  surface  of  rivets do 2.53 

HiVets,  shearing  area do....  6.28 

Tensile  strength,  188,150  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 
Average  elongation  of  rivet  holes:  Fractured  plate,  ''.40,  ".00;  ]>late 
not  fractured,  ".15,  ".00. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  43, 960 

Tension  on  net  section  of  plate do 62, 100 

Compression  on  bearing  surface  of  rivets do 74, 370 

Shearing  on  rivets do....  29,960 

Efficiency  of  joint,  74.1  per  cent. 
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RIVETED   JOINTS. 


No.  4951. 

(f "  steel  plate;  f "  drilled  holes,  *ron  rivets,  2|"  pitch.) 
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JPlate,  gross  seotional  area. . . ^ & ^ square  inches. .  3. 34 

Plate,  net  sectional  area *....» do 2. 16 

Plate,  bearing  surface  of  rivets . . . . » :■, do 2. 35 

Rivets,  shearing  area ^ * ^...-* i do 7.07 

Tensile  strength,  144,580  pounds.  '  -*   - 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

M<ix%mum  8tre$8  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  43, 2^ 

Tension  on  net  section  of  plate....  * »do G6, 940 

Compression  on  hearing  surface  of  rivets do. . . .  61, 520 

Shearing  on  rivets..... .*   do....  20,450 

Efficiency  of  joint,  72.4  per  cent. 


RIVETED   JOINTS. 
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No.  4952. 


(I"  steel  plate;  |"  drilled  holes;  iron  rivets,  2 J"  pitch.) 

^— ^ ^ 
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1S96 


ArcM, 

Plate,  gross  sectional  area sqnareinclies..  3.26 

Plate,  net  sectional  area do. .. .  2. 11 

Plate,  bearing  surface  of  rivets do 2. 30 

Rivets,  shearing  area... «/.. * * *.do 7.07 

Tensile  strength,  138,150  pounds. 

Fractttted  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 

lamellar. 

Maximum  Biresa  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  42, 380 

Tension  on  net  section  of  plate do 65,470 

Compression  on  bearing  surface  of  rivets.... do....  60,070 

Shearing  on  rivets 4.«. 4«......» do*...  19,540 

Efficiency  of  joint,  72.6  per  cent. 


508  RIVETED   JOINTS,     j 

^o.  4953. 
(I"  steel  plate^  J''  inch  drilled  holes;  iron  rivets,  2|"  pitcli.) 


III  /  ^ 

Plate,  gross  sectional  area square  inches..  4.08 

Plate,  net  sectional  area do 2.91 

Plate,  bearing  surface  of  rivets do....  2. 33 

Rivets,  shearing  area do....  7.07 

Tensile  strength,  190,100  pounds. 

Fractured  plate  across  first  row  of  rivet  holes.    Api)earance,  silky, 
lamellar. 

Maximum  stress  on  Joint, 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .  46, 590 

Tension  on  net  section  of  plate do....  65, 330 

Compression  on  bearing  surface  of  rivets do...;  81, 590 

Shearing  on  rivets do....  26,890 

Efficiency  of  joint,  79.8  per  cent. 


RIVETED   JOINTS. 
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No.  4954. 


(f  steel  plate;  f"  drilled  holes;  ifon  rivets,  2g"  pitclki^ 
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s  Areas. 

Plate,  ^oss  Bectional  area sqnare  inches. .  3. 85 

Plate,  net  Bectipnal  area do 2.70 

Plate,  bearing  surface  of  rivets do....  2. 30 

Rivets,  shearing  area do ....  7. 07 

Tensile  strength,  189,150  pounds. 

Fractured  plate  across  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  atress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .  49, 130 

Tension  on  net  section  of  plate do 70,060 

Compression  on  bearing  surface  of  rivets do 82,240 

Shearing  on  rivets ^ do. . . .  26, 750 

Efficiency  of  joint,  84.2  per  cent. 
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RIVETED   JOINTS. 


No.  4955. 
•(!"  steel  plate;  f"  drilled  holes;  iron  rivets,  3 J"  pitch,) 
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Areeu. 

« 

Plate,  groBB  seotional  area square  inches..  4.79 

Plate,  net  sectional  area do 3. 64 

Plate,  bearing  surface  of  rivets , do 2.30 

Kivets,  shearing  area ". ,.,.do 7.07 

Tensile  strength,  232,860  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  in«h  • .     48, 610 

Tension  on  net  section  of  plate * do 63, 970 

Compression  on  bearing  surface  of  rivets , -,.do 101,250 

Shearing  on  rivets , ,,,.do.,,,     32,940 

Efficiency  of  joint^  83.3  per  cent, 


BIVETED   JOINTS. 
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No.  4959. 


(f  steel  plate;  J"  drilled  holes;  iron  rivets,  4J"  pitch.) 
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I  AreM, 

Plate,  gross  sectional  area , square  inches..  4.82 

Plate,  net  seetional  area , do 3. 95 

Plate,  bearing  surface  of  rivets do 1. 75 

Rivets,  shearing  area do...,  5. 30 

Tensile  strength,  207,600  ix)iiuds. 
Sheared  the  rivets.  x^, 

Elongation  of  rivet  ioles:  First  row,  ".19,  ".27,  ".31;  second  row, 
".11,  ".17,  ".11. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .     43, 070 

Tension  on  net  section  of  plate do 52,560 

Compression  on  bearing  surface  of  rivets do 118,630 

Shearing  on  rivets ,, do,...    39, 17Q 

Efficiency  of  joint,  72.1  per  cent. 
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BIVETED   JOINTS. 


No.  40G0. 
(8"  steel  plate;  3"  <lrillecl  holes;  iron  rivets,  4?^"  pitch.) 
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Areas. 

Plate,  grofifl  sectional  area square  inches..  4.77 

Plate,  net  sectional  area do 3.91 

Plate,  bearing  surface  of  riveUs do 1. 73 

Kivets^  shearing  area do....  5.30 

Tensile  strength,  202,800  pou^s. 
Sheared  the  rivets. 

Elongation  of  rivet  holes :  First  row,  ".20,  ".25,  ".27 ;  second  row,  ".10, 
".13,  ".13. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  i nch . .  42, 520 

Tension  on  net  section  of  plate do 51, 870 

Compression  on  bearing  surface  of  rivets do 117, 230 

Shearing  on  rivets do ...  -  38, 260 

EflSciency  of  joint,  72.8  per  cent, 


RIVETED   JOINTS. 
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No.  4967. 
(I"  Hteel  plate;  1" chilled  holes;  iron  rivets,  2|"  pitch.) 
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Areas, 

Plate,  gross  sectional  area ..square  inches..  5.39 

Plate,  net  sectional  area do 3. 52 

Plate,  bearing  surface  of  rivets do 3. 75 

Bivets,  shearing  area do 15.71 

Tensile  strength,  231,200  pounds. 

Fractured  plate  along  first  row  of  rivet  hole:^  Appearance,  silky, 
lamellar. 

If(iximum  stress  on  joilF!. 

Tension  on  gross  section  of  plate pounds  per  sq^uaro  inch . .  42, 890 

Tension  on  net  section  of  plate do 65,  ()80 

Compression  on  bearing  surface  of  rivets do 61, 65() 

Shearing  on  rivets do 14,720 

Efficiency  of  joint,  74.1  x)er  cent. 
H.  Ex.  161 33 
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RIVETED   JOINTS. 


No.  4969. 
(I"  Bteel  plate 5  1"  drilled  holes;  iron  rivets,  3|"  pitch.) 


1389 


Jreas. 

Plate,  gross  sectional  area squjire  iuclies. .  5.  IB 

Plate,  net  sectional  area do 3.63 

Plate,  bearing  surface  of  rivet-8 do ... .  3. 06 

Rivets,  shearing  area ^ do 12.57 

Tensile  strength,  228,400  pounds. 

Fractured  plate  a]|^ng  first  row  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  44, 260 

Tension  on  net  section  of  plate » do 62,  920 

Compression  on  bearing  surface  of  rivets do 74,640 

Shearing  on  rivets .,,^ .,,,...,,,,. clp....  18, 170 

Efficiency  of  joint,  75.9. per  cent, 


HIVETED   JOINTS. 
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No.  4970. 
(3'^  8t«el  plate,  I''  drilled  holes;  irou  rivets,  38"  pitch.) 


1473 


Areas, 

Plate,  gross  sectional  area : ' square  inches . .  5. 16 

Plate,  net  sectional  area . .'. do 3. 64 

Plate,  bearing  surface  of  rivets do 3.04 

Rivets,  shearing  area do ... .  12. 57 

Tensile  strength,  223,100  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  stress  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  43, 240 

Tension  on  net  section  of  plate do 61,200 

Compression  on  bearing  surface  of  rivets do 73, 390 

Shearing  on  rivets ,,,,,,,,,.,,....,,..,,. .do 17,750 

Bfflciwcy  of  joint,  79.6  per  cent. 


\ 
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RIVETED   JOINTS. 


I^o.  4957. 
(I"  steel  platej  ^"  drilled  holes  j  irou^ivets,  3|"  pitch.) 
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Area9. 

Plate,  gross  sectional  area square  inches..  5.35 

Plate,  net  sectional  area do 4.25 

Plate,  bearing  surface  of  rivets do 2.21 

Rivets,  shearing  area do 7. 07 

Tensile  strength,  259,500  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.     Appearance,  silky, 
slightly  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  i uch . .  48, 500 

Tension  on  net  section  of  plate do 61,060 

Compression  on  bearing  surface  of  rivet* do 117, 420 

Shearing  on  rivets do 36, 700 

Eflficiency  of  joint,  85,5  per  cent. 


RIVETED   JOINTS. 
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No.  4968. 
(I"  steel  plate;  J'^  drilled  holes;  iron  rivets,  3|"  pitch.) 
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Are€U. 

Plate,  gross  seGtlonal  area square  inches..  5.36 

Plate,  net  sectional  area , do 4. 25 

Plate,  bearing  surface  of  rivets do 2. 21 

Rivets,  shearing  area , do 7.07 

Tensile  strength,  255,690  pounds. 
Sheared  the  rivets. 

Elongation  of  rivet  holes:   First  row,  ".32,  ".39,  ".45,  '-'.50;  second 
row,  'U2,  ".11,  ".13,  ".12. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .     47, 700 

Tension  on  net  section  of  plate do 60,160 

Compression  on  bearing  surface  of  rivets do 115,700 

Shearing  on  rivets do 36, 170 

EflSciency  of  joint,  84.1  per  cent. 
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RIVETED  JOINTS. 


No.  4971. 
(I''  Steel  plate;  V  drilled  holes;  iron  rivets,  3 J''  pitch,^ 
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Areas, 

Plate,  grofis  sectional  area .-. square  inches..    5.86 

Plate,  net  sectional  area do 4.  S4 

Plate,  bearing  snrface  of  rivets -• do 3.03 

Rivets,  shearing  area ,_, do 12. 57 

Tensile  strength,  263,200  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 
Average  elongation  of  rivet  holes :  First  row,  '',46* ;  second  row,  ".06. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  44, 910 

Tension  on  net  section  of  plate do 60,650 

Compression  on  bearing  surface  of  rivets do 86, 860 

Shearing  on  rivets do 20,940 

Efficiency  of  joint,  78.6  per  cent. 


RIVETED  JOINTS. 
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No.  4973. 
(I"  steel  plate;  1''  drilled  boles;  iron  rivets,  4|"  pitch.) 
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Arean. 

Plate,  gross  sectional  area sqaare  inches. .  5. 20 

Plate,  net  sectional  area do '4. 04 

Plate,  bearing  surface  of  rivets - do 2. 31 

Rivets,  shearing  area do 9. 42 

Tensile  strength,  239,100  jwunds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky, 
lamellar.  Average  elongation  of  rivet  holes:  First  row,  ".38;  second 
row,  ".11. 

Maximwoi  stress  on  Joint, 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .  45, 980 

Tension  on  net  section  of  plate do 59,180 

Compression  on  bearing  surface  of  rivets do 103, 510 

Shearing  on  rivets do 25,380 

Efficiency  of  joint,  78.8  per  cent. 
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RIVETED  JOINTS. 


No.  4975. 
(I''  steel  plate;  1"  drilled  boles;  iron  rivets,  4J"  pitch.) 
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Plate,  gross  sectional  area square  Incbea. .  5. 44) 

Plate,  net  sectional  area do 4. 35 

Plate,  bearing  sarface  of  rivets do....  2.24 

Rivets,  shearing  area do. .. .  9. 42 

Tensile  strength,  255,100  iwunds. 

Fractured  plate  along  first  row  of  rivet  hole^.  Appearance,  silky. 
Average  elongation  of  rivet  holes  in  i)late:  First  row,  ",^'j  second 
row,  ".13.    No  elongation  of  holes  in  covers. 

Maximum  sirens  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .    46, 720 

Tension  on  net  section  of  plate do 58, 640 

Compression  on  bearing  surface  of  rivets do 113,880 

Shearing  on  rivets do....    27,  ()80 

Efficiency  of  joint,  79.1  per  cent. 


RIVETED   JOINTS. 

No.  4977. 

(f  steel  plate;  1''  drilled  holes;  iron  rivets,  5| "  pitch.) 
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Areas, 

Plate,  gross  sectional  area sqnifre  inchet^ .  6. 09 

Plate,  net  sectional  area do 4. 9© 

Plate,  bearing  surface  of  rivets -•. do 2. 27 

Rivets,  shearing  area * do 9.42 

Tensile  strength,  271,940  ])oand8. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 
Average  elongation  of  rivet  holes  in  plate:  First  row,  ".60^  second  row, 
'M9.    No  elongation  of  rivet  holes  in  covers. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. .  44, 650 

Tension  on  net  section  of  plate > do 54, 830 

Compression  on  bearing  surface  of  rivets do 119, 800 

Shearing  on  rivets do 28, 870 

Efficiency  of  joint,  78.1  per  cent. 


522 


RIVETED   JOINTS. 


No.  4961. 
(f"  Steel  plate 5  J"  drilled  holes;  iron  rivets, If"  pitch.) 
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,    Areas. 

Plate,  gross  sectional  area sqnare  inches..  4. 08 

Plate,  net  sectional  area do 2.33 

Plate,  bearing  surface  of  rivets do 1. 75 

Rivets,  shearing  area do 2. 65 

Tensile  strength,  105,880  pounds. 

Sheared  th^  rivets. 

Elongation  of  rivet  holes,  ".05  each. 

Maximum  sirens  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .  25, 950 

Tension  on  net  section  of  plate  .^. do 45, 440 

Compression  on  bearing  surfa(;e  of  rivets do 60,500 

Shearing  on  rivets do 39,950 

Efficiency  of  joint,  44.4  per  cent. 


RIVETED  JOINTS. 
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No.  4963. 
(5"  steel  plate;  f  drilled  holes;  iron  rivets,  If  pitch.) 
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Arefis,  I 

Plate,  gross  sectional  area square  inches. .  4. 06 

Plate,  net  sectional  area do....  2.32 

Plate,  bearing  surface  of  rivets, do 3.48 

Rivets,  shearing  area do 5. 30 

Tensile  strength,  164,700  pounds. 

Fractured  plate  across  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  8tr€$a  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  sqnare  inch . .  40, 570 

Tension  on  net  section  of  plate do 70,990 

Compression  on  bearing  surface  of  rivets .' do 47, 330 

Shearing  on  rivets do 31,080 

Efficiency  of  joint,  69,5  \yeT  cent. 
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RIVETED   JOINTS. 


No.  49C5. 
(8"  steel  plate;  J"  drilled  holes;  iron  rivets,  2''  pitch.) 
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Plate,  gross  sectional  area square  inches..  4.61 

Plate,  net  sectional  area.' do 2.88 

Plate,  bearinp^  surface  of  rivets ; do 8*  46 

Rivets,  shearing  area do 5. 30 

Tensile  strength,  194,300  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky. 

McLximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  42, 150 

Tension  on  net  section  of  plate .- do 67, 470 

Comx)re8sion  on  bearing  surface  of  rivets do 56, 160 

Shearing  on  rivets do....  36,660 

Efficiency  of  joint,  72.2  per  cent. 


RIVETED   JOINTS. 


525 


No.  p79. 
(I'i  ste^l  platej  1"  drilled  holes;  iron  rivets,  2|"  pitch.) 
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Areas. 

Plate,  grosa  sectional  area square  inches. .  4. 55 

Plate;  net  sectional  area do 2.63 

Plate,  bearing  surface  of  rivets do 1.92 

Rivets,  shearing  area do....  3.93 

Tensile  strength,  150,400  poauds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  '^06  each. 

Maxin^um  stress  on  Joint. 

Tension  on  groes  section  of  plate pounds  per  square  inch . .  33, 050 

Tension  on  net  section  of  plate do 57,190 

Compression  on  bearing  surface  of  rivets do 78,330 

Shearing  on  rivets : do —  38,270 

Efficiency  of  joint,  56.6  per  cent. 
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RIVETED   JOINNS. 


No.^981. 

(f'  Steel  plate;  V*  drilled  holes;  iron  rivets,  2f  pitch.) 

V 


J465 


^2H\ 

Areas. 

Plate,  gro66  sectional  area square  inches. .  4. 55 

Plate,  net  sectional  area '. do. . . .  2. 63 

Plate,  bearing  snrface  of  rivets do 3.85 

Rivets,  shearing  area do....  7.85 

Tensile  strength,  176,480  pounds. 

Fractured  plate  D  along  line  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  38, 790 

Tension  on  net  section  of  plate do 67,100 

Compression  on  bearing  surface  of  rivets do 45,840 

Shearing  on  rivets do....  22,480 

Efficiency  of  joint,  72.2  per  cent. 


RIVETED   JOINTS 
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No.  4983. 
(f "  steel  plate;  1"  drilled  holes;  iron  rivets,  2 J''  pitch.) 
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Areas, 

Plate,  gross  sectional  area square  inches . .  5. 31 

Plate,  net  sectional  area do 3. 46 

Plate,  bearing  surface  of  rivets do 3. 70 

Rivetci,  shearing  area do 7. 85 

Tensile  strength,  228,600  pounds. 

Fractured  plate  H  1474  along  first  row  of  rivet  holes.  Appearance, 
silky,  slightly  lamellar.  Average  elongation  of  rivet  holes:  Plate  H 
1474,  first  row,  ".47*;  second  row,  ".00.  Plate  D  1474,  first  row,  ".22; 
second  row,  ".00.  / 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  43, 050 

Tension  on  not  section  of  plate '. do 06, 070 

Compression  on  bearing  surface  of  rivets do 61, 780 

Bbearing  on  rivets .,...-.,....-..  ^-.,.,do,..-  29,120 

Efficiency  of  joint,  70  per  cent. 
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RIVETED   JOINTS. 


No.  4956. 
(i^g^"  steel  plate;  |"  drille^Lholes;  iron  rivete,  3^"  pitch.) 
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1385 
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Areas. 

• 

Plate,  gro8B  sectional  area square  inches..  5.33 

Plate,  net  sectional  area do 4. 05 

Plate,  bearinjf  surface  of  rivets do 2.56 

Rivets,  shearing  area do 7.07 

Tensile  strength,  256,500  i)ounds. 
Sheared  the  rivets. 

Elongation  of  rivet  holes  in  plate:  First  row,  ".27,  ".23,  ".27,  ",32; 
second  row,  ".80  each. 

Maximum  strese  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  48, 120 

Tension  on  net  section  of  plate do 63,300 

Compression  on  hearing  surface  of  rivets do 100, 190 

Shearing  on  rivets do....  30,280 

EflGlciency  of  joint,  83.3  per  ccDt, 


RIVETED   JOINTS. 
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No.  5144. 

(^<j"  steel  plate;  J"  drilled  holes;  iron  rivets,  2"  pitch.) 
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Areas, 

Plate,  gross  sectional  area T. square  inches. .  6. 16 

Plate,  net  sectional  area do 3. 4^ 

Plate,  bearing  surface  of  rivets do 2. 69 

Kivet<s,  shearing  area do 8.41 

Tensile  strength,  143,900  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky. 

MaadmuM  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  23, 360 

Tension  on  net  section  of  plate do 41,350 

Compression  on  bearing  surface  of  rivets .\do 53,490 

Shearing  on  rivets .« do....  17;  110 

Efficiency  of  joint,  39.3  per  cent, 
H.  Ex.  161 34 
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RIVETED   JOINTS. 


No.  5143. 

(^^"  Steel  plate;  punched  holes,  punch,  J";  die,  \%")  iron  rivets,  2" 

pitch.) 
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I        '  /  = 

'    \y  ' 

^  Areas, 

Plate,  gross  sectional  area square  indies. .  6. 17 

Plate,  net  sectional  area do 3. 38 

Plate,  bearing  surface  of  rivets .^do 2.79 

Rivets,  shearing  area do....  8.41 

Tensile  strenfi^th,  200,800  pounds. 

Fractured  plate  along  line  of  rivet  holes.  Appearance,  granular  ex- 
cepting one  section,  which  was  silky. 

Avetage  elongation  of  rivet  holes  in  plate,  ".30,  No  elongation  of 
holes  in  covers. 

Maxmum  stress  on  Joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .  32, 540 

Tension  on  net  section  of  plate do 59, 410 

Compression  on  bcai'iug  surface  of  rivets do 71, 970 

Shearing  on  rivets do 23,880 

m 

EfiBiciency  of  joint,  54.8  per  cent. 


RIVETED  JOINTS. 
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No.  5145. 
(^V'  steel  plate^  J"  drilled  holes;  iron  rivets,  2J"  pitch.) 
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9 
J4aa 

1416 


Areas, 

Plate,  gro66  sectional  area 1 square  inches . 

Plate,  net  sectional  area do... 

Plate,  bearing  snrface  of  rivets do... 

Rivets,  shearing  area do. . . 

Tensile  strength,  247,600  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky. 

Metximum  atreaa  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . . 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivets do 

Shearing  on  rivets do. . . . 

Efficiency  of  joint,  79.8  per  cent. 


5.86 
3.58 
2.28 
7.21 


42,250 

69,160 

108,600 

34,340 
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RIVETED   JOINTS. 
No.  6U6. 


d^-"  steel  plate;  punched  holes,  punch,  J'';  die,  }|'';  iron  rivets,  2^" 

pitch.) 


•n nv 


o 

1437 


.  ^^^  .      // 

i  ^  ■     V  ^ 

Plate^  gross  sectional  area square  inches. 

Plate,  net  sectional  area do. . . 

Plate,  bearing  surface  of  rivets do . . . 

Rivets,  shearing  area " do... 

Tensile  strength,  226,100  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Api^earance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . . 

Tension  on  net  section  of  plate do 

Compression  on  hearing  surface  of  rivets do 

Shearing  on  rivets do 

Efficiency  of  joint,  64.5  per  cent. 


5.69 
3.40 
2.29 
7.21 


39,740 
66,500 
98,730 
31,360 


RIVETED   JOINTS. 
No.  5147. 
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(V^^e"  Steel  plate;  J"  drilled  holes;  iron  rivets,  2^"  pitch.) 
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1421 
2433 


Areas, 

Plate,  groM sectional  area sqyare  inches..  6.20 

Plate,  net  sectional  area ^ do 4.03 

Plate,  bearing  surface  of  rivets do . .«. .  2. 17 

Rivets,  shearing  area do 7.21 

Tensile  strength,  273,700  pounds. 

Sheared  two  rivets,  fractured  two  sections  between  rivet  holes,  and 
tx>re  out  plate.    Appearance,  silky. 

Maximum  itress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . .    44, 150 

Tension  on  net  section  of  plate do 67, 920 

Compression  on  bearing  surface  of  riveta do 126, 130 

Shearing  on  rivets * ....do 37,960 

Efficiency  of  joint,  83.4  per  cent. 
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RIVETED  JOINTS. 


No.  5148. 

(rtf"  steel  plate;  puucUed  holes;  pimchy  J";  die,  ||";  iron  rivets,  2 J" 

pitch.) 


2500 


«-34^^ 


Areas, 

Plate,  ^088  sectional  area square  inches..  6.17 

Plate,  net  sectional  area do 3.94 

Plate,  bearing  surface  of  rivets do...;  2.23 

Rivets,  shearing  area do 7.21 

Tensile  strength,  226,200  pounds. 

Fractured  plate  along  line  of  rivet  holes,  taking  an  irregular  course. 
Appearance,  silky,  excepting  a  small  granular  spot  alongside  one  rivet 
hole. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch. .    36, 660 

Tension  on  netsectionof  plate do 57,410 

Compression  on  bearing  surface  of  rivets do 101,430 

Shearing  on  rivets do 31, 370 

Efficiency  of  joint,  60  per  cent. 


RIVETED  JOINTS. 
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No.  5155.      • 
(tV  steel  platej  J"  drilled  holesj  iron  rivets,  2J"  pitch.) 


K 
1S19 


•0 


SW^ 


S 
1406 


Plate,  ^088  Bectional  area square  incbes..  5.84 

Plate,  net  sectional  area do 3. 98 

Plate,  beariu^  surface  of  ri  vet« do 1. 86 

Rivets,  sbearing  area do 6.01 

Tensile  strength,  235,200  jionnds. 

Sheared  the  rivets. 

Elongation  of  rivet  holes:  ".25,  ".25,  ".35,  ".35;  ".30. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  incb . .     40, 270 

Tension  on  net  section  of  plate do 59, 100 

Compression  on  bearing  surface  of  rivets do 126, 450 

Sbearing  on  rivets ..do 39,130 

Efdcieucy  of  joint,  08.3  per  cent. 
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RIVETED  JOINTS. 


No.  4968. 
(iV'  steel  plate;  1"  drilled  holes;  iron  ritets,  2J"  pitch.) 
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^■^ ^-— ^- ^.»„  -■ — —  ^■^.-^^— ^ ^ ^^ ■■  _  —  ^    r  ,^-  _■_ 

Plate,  gross  sectional  area square  inches. .  5. 89 

Plate,  net  sectional  area do 3. 85 

Plate,  beariD^  surface  of  rivets do 4. 09 

Rivete,  shearing  area do. . . .  15. 71 

Tensile  strength,  255,400  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky, 
slightly  lamellar.  Average  elongation  of  rivet  holes  in  plate:  First 
row,  ".48* ;  second  row,  ".00.    No  elongation  of  holes  in  covers. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .  43, 360 

Tension  on  net  section  of  plat« do 66, 340 

Compression  on  bearing  surface  of  rivets do 62, 440 

Shearing  on  rivets do 16,260 

Eflficiency  of  joint,  70.9  per  cent. 


RIVETED   JOINTS. 
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No.  5131. 
{^"  steel  plate;  g"  drilled  holes;  iron  rivets,  l^''' pitch.) 


K 
1483 


148$ 


K-3«r-^ 


AreoB. 

Plate,  gross  sectional  area square  inches. .  5. 12 

Plate,  net  sectional  area do....  2.13 

Plate,  bearing  surface  of  rivets ........'. do 2.99 

Rivets,  shearing  area ^ do 4. 81 

Tensile  strength,  162,500  pounds. 

Fractured  plate  along  line  of  rivet  holes.  Apx)earance,  silky,  lamellar. 

Maximum  Btress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  31, 740 

Tension  on  net  section  of  plate do 76, 290 

Compression  on  bearing  surface  of  rivets do '54,350 

Shearing  on  rivets do. ...  33, 780 

Efficiency  of  joint,  53.8  per  cent. 
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RIVETED  JOINTS. 


No.  5132. 

("ft"  steel  plates;  panched  holes,  puncU,  J";  die,  If";  iron  rivets,  IJ" 

'  pitch. 


2488 


jy^->^\ 


0 
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' ^    ,j ; 

Plate,  gros9  sectional  area square  inches. .  4. 99 

Plate^  net  sectional  area do 1, 98 

Plate,  bearing  surface  of  rivets .• do 3.01 

Rivets,  shearing  area do 4. 81 

Tensile  strength,  138,800  pounds. 

Fractured  plate  O  1495  along  line  of  rivet  holes.    Appearance,  gran- 
ular, excepting  one  end  of  section,  which  was  silky. 

JIfaximum  »ite%n  <m  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  27, 820 

Tension  on  net  section  of  plate do 70, 100 

Compression  on  bearing  surface  of  rivets do 46, 110 

Shearing  on  rivets • • do....  28, 860 

Efficiency  of  joint,  62.6  per  cent. 


RIVETED   JOINTS. 
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No.  5133. 
(^g"  steel  plates;  J"  drilletl  boles;  iron  rivets,  If"  pitch.) 
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Areas, 

Plate;  gross  sectional  area square  inches..  5.55 

Plate,  net  sectional  area do 2.56 

Plate,  bearing  surface  of  rivets do 2.99 

Riveto,  shearing  area do 4.81 

Tensile  strength,  172,600  pounds. 

Palled  the  heads  off  rivets.    Plates  not  fractured.    Average  elonga- 
tion of  rivet  holes  ".10. 

Maxtmum  stress  on  joint. 

Tension  on  gross  section  cf  plate pounds  per  square  inch . .  31, 100 

Tension  on  net  section  of  plate do 67,420 

Compression  on  bearing  surface  of  rivets do 57,730 

Shearing  on  rivets l . .  ^ do 35, 880 

Efficiency  of  joint,  52.7  per  cent. 
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RIVETED    JOINTS. 


No.  5134. 

(j^"  steel  plates;  punched  holes,  punch,  J" ;  die  -J^|";  iron  rivets,  1|" 

pitch.) 
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"--  -  -  —   ■_         -I    — ^^ * — » » — — -^ ■ — I wrr\ 1 — B-w^ — — r^^ 

^^37— « 

Plate,  gross  sectional  area square  inches. .  5. 37 

Plate,  net  sectional  area do 2.37 

Plate,  bearing  surface  of  rivets - do....  2. 99 

Rivets,  shearing  area do....  4.81 

Tensile  strength,  163,100  pounds. 

Fra(»,tured  plate  N 1501  along  line  of  riveting.   Appearance,  granular, 
excepting  the  end  sections,  which  were  silky. 

Mo/xxmum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .  90, 370 

Tension  on  net  section  of  plate do 68, 820 

Compression  on  bearing  surface  of  rivets  ...  * * do 54, 550 

Shearing  on  rivets do 33,910 

Elficiency  of  joint,  49.7  per  cent. 


RIVETED   JOINTS. 
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No.  5135. 


(i^^j"  steel  plates;  J''  drilled  hol^;  iron  rivets,  1|"  pitch.) 
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Jrea«. 

Flate,  gross  sectional  area sqnare  inches. .  5. 90 

Plate,  net  sectional  area do 2. 95 

Plate,  bearing  surface  of  rivets , . .  .do 2. 95 

Rivets,  shearing  area do ....  4. 81 

Tensile  streiigth,  172,640  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  ".09  each. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  29, 240 

Tension  on  net  section  of  plate do 58, 490 

Compression  on  bearing  surface  of  rivets i do 58,490 

Shearing  on  rivets do 35^870 

Ef&ciency  of  joint,  47.4  i)er  cent. 
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RIVETED  JOINTS. 


No.  5136. 

(fe"  steel  plates;  punched  holes,  punch,  J";  die,  f  |'^;  iron  rivets,  IJ 

pitch.) 


J512 


1612 


Plate,  gross  Bectional  area square  inches..  5.89 

Plate,  net  sectional  area do 2. 95 

Plate,  bearing  surface  of  rivets drf 2.94 

Rivet8,  shearing  area do 4. 81 

Tensile  strength,  187,700  |X)unds. 

Sudden  fracture  witli  a  loud  report,  fracturing  plate  along  line  of 
rivet  holes.    Appearance,  grauular. 

M^uaimwoi  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  31, 870 

Tension  on  net  section  of  plate do ... .  63, 630 

Compression  on  bearing  surface  of  rivete do  —  63, 840 

Shearing  on  rivets do....  39,020 


BIVETED   JOINTS. 
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No.  5137. 
(i^r''  steel  plates;  J"  drilled  holes;  iron  rivets,  2"  pitch.) 
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Areus, 

Plate,  grofifl  sectional  area square  incheB . .  5. 94 

Plate,  net  Bectioual  area do 3..% 

Plate,  bearing  surface  of  rivets do 2.60 

Rivets,  shearing  area do 4.21 

Tensile  strength,  163,800  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes:  Plate  L,  ".01  +  ;  plate  M  1493, 

".06. 

Maximufii  atreaa  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  27, 580 

Tension  on  net  section  of  plate -do 48,900 

Compression  on  bearing  surface  of  rivets do 63,000 

Shearing  on  rivets do....  38,910 

Efficiency  of  joint,  46.4  per  cent. 
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RIVETED   JOINTS. 


No.  5138. 

d'^^"  steel  plates;  punched  holes,  punch,  J";  die,  ||";  iron  rivets,  2"  • 

pitch.) 
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Areas. 

Plate,  ifTOSs  sectional  area square  inches..  5.90 

Plate,  net  sectional  area do 3. 24 

Plate,  bearing  surface  of  rivets do 2. 66 

Bivetfl,  shearing  area „ do 4.21 

Tensile  stren^^th,  168,300  i>ouuds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  ".01  ±. 

Maximum  stress  on  joint, 

TeuHion  on  gross  section  of  plate pounds  per  square  inch . .  28, 530 

Tension  on  net  section  of  plate do 51, 940 

Compression  on  bearing  surface  of  rivets do 63,270 

Shearing  on  rivets de 39,980 

Efficiency  of  joint,  53.9  per  cent. 


BIVBTBD  JOINTS.     , 
No.  5149. 
(^"  steel  plates;  |"  drilled  holes;  jioa  rivets,  2".  pitch.) 


Plftt«,  groBB  BMtiooal  at«a square  iDchM..  5.95 

FlAt«,  net  aei'tionftl  area do...,  3.35 

Plato,  bearing  sarfsce  of  rivets ilo .^.21 

Rivets,  Hhearing  area do 8.41 

Tensile  strength,  241,700  pounds. 

Fractured  plate  M  1492  along  first  row  of  rivet  boles.  Appearaoce, 
silky.  Average  elongation  of  rivet  boles:  I'late  M,  first  row,  ".36*; 
second  row,  ".00.    Plate  L,  first  row,  ".10;  second  row,  ".00, 

JfaxiiKHM  ilress  or  joint. 

Teaeion  on  groM  eection  o(  plate .v ponndH  per  square  inch..  40,630 

TeDsioTi  OQ  net  section  of  plate ilo 72,  l.'iO 

CorapreBsioD  on  hearing  Hnrface  of  rivets do 46, 390 

Shearing  on  rivets do 28,740 

EfBcieocy  of  joint,  6d.8  per  cent, 
Bf  Ex.  161—35 
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RIVETED  JOINTS. 
No.  5150. 


(^"  steel  plates;  punched  holes,  punch,  J",  die,  H";  iron  rivets,  2 

pitch.) 


*3^" 


M 


JW 


ft 

Areas, 

Plate;  gross  sectional  area sqnaie  inches..  5.93 

Plate,  net  sectional  area do 3.24 

Plate,  bearing  surface  of  rivets •. do 5.36 

Rivets,  shearing  area do 8.41 

Tensile  strength,  224,800  pounds.  " 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Memmum  stress  on  joint. 

Tension  on  gross  section  of  plate poonds  per  square  inch . .  37, 9 10 

Tension  on  not  section  of  plate do 69,390 

Compression  on  bearing  surface  of  rivets do 41, 940 

Shearing  on  rivets do 26,730 

EfSciency  of  joint,  61.4  i)er  cent. 
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RIVETED   JOINTS. 

No.  5151. 

W  steel  plates;  J"  drilled  holes;  iron  rivets,  2^'^  pitch.) 


547 


jao 


K 
15B0 


AreM. 

Plate,  gross  sectional  area square  inches..  5.79 

Plate,  net  sectional  area do 8. 54 

Plate,  bearing;  surface  of  rivets do 4: 49 

Ri  vets,  shearing  area do 7. 21 

Tensile  strength,  249,820  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silhy. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch. .  43, 150 

Tension  on  net  section  of  plate do....  70,570 

Compression  on  bearing  snrface  of  rivets do 55, 640 

Shearing  on  rivets do 34, 650 

Efficiency  of  jointy  73.1  per  cent. 
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BIVETED    JOINTS. 


No.  6152. 

(^"  steel  plates;  punched  holes,  puuch,  I'';  die,  H";  iron  rivets,  2J" 

pitch.) 
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Areas. 

Plate,  gross  sectional  area square  inches. .  5. 94 

Plate,  net  sectional  area .......do 3.55 

Plate,  bearing  surface  of  rivets i do 4. 78 

Rivets,  shearing  area do 7. 21 

Tensile  strength,  230,900  poundn. 

Fractured  plate  L  1499  along  tirst  row  of  rivet  holes.    Fractured 
suddenly  without  warning.    Appearance,  granular. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inoh  I .  S8, 870 

Tension  on  net  section  of  plate do 65,040 

Compression  on  bearing  surface  of  rivets do 48,310 

Shearing  on  rivets do 32, 020 

Efficiency  of  joint,  65.4  per  cent 
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(^''  steel  plates;  i"  drilled  holes;  iron  rivets,  2^"  pitch*) 


o 

IS03 


ATea%. 

Plate,  gross  sectional  area square  inches..  6.14 

Plate,  net  seotional  area do —  3.99 

Plate,  bearinf^  surface  of  riyets do....  4.29 

Rivets,  shearing  area do 7.21 

Tensile  strength,  267|300  x>oands. 
Sheared  the  rivets. 

Average  elongation  of  rivet  holes:  First  row,  ".12;  second  row,  ".01 
in  each  plate. 

^  Maxi'mu.m  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. .  43, 530 

Tension  on  net  section  of  plate do..^.  66,990 

Compression  on  braring  surface  of  rivets do 62, 310 

Shearing  on  rivets 1 ...do....  37,070 

Efficiency  of  joint,  82.3  per  cent. 
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No.  5154. 


JT^"  steel  plates;  i)auclied  bole3,  punch,  J";  die,  If;  iron  rivets,  2i 

pitch.) 


// 


O 

jsoe 


s^ 


>^A 


Jrea$. 

Plate,  grosa  sectional  area square  inches..  6.19 

Plate,  net  sectional 'area do 3.95 

Plate,  bearing  snrface  of  rivets do 4.48 

Rivets,  shearing  area do 7.21 

Tensile  strength,  249,980  pounds. 

Fractured  plate  O  1506  along  first  row  of  rivet  holes.  Appearance, 
granular,  excepting  one  end  section,  which  had  a  silky  appearance. 
The  granular  sections  showed  a  radiant  appearance  with  the  center  of 
radiation  on  the  side  nearest  the  middle  of  the  plate.  _ 

Miunmum  stress  an  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  40, 380 

Tension  on  net  section  of  plate do 63, 290 

Compression  on  bearing  surface  of  rivets do....  55,800 

Shearing  on  rivets do 34,670 

Efficiency  of  joint,  76.3  per  cent. 


RIVETED  JOINTS- 
No.  5166. 

(iV"  steel  plates;  J"  drilled  holes;  iron  rivets,  3J"  pitch.) 


561 


K 
202] 


MBO 


Af"^ 


Areas, 

Plate,  grofis  sectional  area..... square  inches..  5.81 

Plate,  net  sectional  area - do 3.96 

Plate,  bearing  surface  of  rivets do 3.69 

Rivets,  shearing  area do 6.01 

Tensile  strength,  225,700  pounds. 
Sheared  the  rivets. 

Average  elongation  of  rivet  holes:  First  row,  ".09  each ;  second  row, 
".01  each. 

M€UDimum  stress  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  38, 850 

Tension  on  net  section  of  plate * do 56, 990 

Compression  on  bearing  surface  of  rivets do 61, 170 

Shearing  on  rivets do 37, 550 

Efficiency  of  joint,  65.8  per  cent. 
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No.  5167. 
(^''  steel  plates;  J"  drilled  holes;  irou  rivets,  2f  pitch.) 


J- 
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QiO 


O^ 
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I 
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'I 
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sys' 


t 


. /^  •^  ^^ "' '  — 

Plate,  gross  sectional  area square  Inches..  5.93 

Plate,  net  sectional  area , do 4. 04 

Plate,  bearing  surface  of  rivets do 5.66 

Rivete,  shearing  area do 9. 02 

Tensile  strength,  271,100  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  atresa  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  45, 720 

Tension  on  net  section  of  plate do 67, 100 

Compression  on  bearing  surface  of  rivets do 47,900 

Shearing  on  rivets...-. do 30,060 

Efficiency  of  joint,  77.5  per  cent. 


] 


RIVETED  JOINTS. 

No.  6158. 

(^^"  steel  plates;  i"  drilled  holes;  iron  riyatSy  3^'  pitcb.) 
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150Z 
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■«•» 


^^'^v  ^""^^  ^^"^ 

Plate,  gross  sectional  area square  inches..  6.20 

Plate,  net  sectional  area do 4.40 

Plate,  bearing  surface  of  rivets do 5.41 

Rivets,  shearing  area do 9.02 

Tensile  strength,  301,980  pounds. 

Fractured  plate  O  1515  along  first  row  of  rivet  holes.  Appearance, 
silky. 

Average  elongation  of  rivet  holes :  In  fractured  plate,  first  row,  ".36* ; 
second  row,  ".02;  third  row,  ".00.  In  plate  not  fractured,  first  row, 
".16;  second  row,  ".00:  third  row,  ".00. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  48, 710 

Tension  on  net  section  of  plate do 68,630 

Compression  on  bearing  surface  of  rivets « do 55,820 

Shearing  on  rivets do....  33,480 

Efficiency  of  joint,  92.1  per  cent. 
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RIVETED  JOINTS. 


l^o.  5159. 


("ft"  steel  plates;  §"  drilled  holes;  irou  rivets,  3^"  pitch.) 


i 


OQO 


►.s^'i 


OOol 


'S 


^4«' 


•  Areas. 

Plate,  gross  sectional  area square  inches..  5.52 

Plate;  net  sectional  area do 4.01 

Plate,  bearing  surface  of  rivets do 4. 51 

Rivets,  shearing  area do 7.21 

Tensile  strength,  265,200  pounds. 

Fractured  plate  P  1491  along  first  row  of  rivet  holes.    Appearance^ 
silky. 

Maximufn  alreas  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  48, 040 

Tension  ou  net  section  of  plate do....  66, 130 

Compression  on  bearing  surface  of  rivets .' do 58,410 

•Sbearing  on  rivets do....  96,780 

Efficiency  of  joint,  82.7  per  cent. 
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No.  5160. 
(^"  steel  plates^  J"  drilled  holes;  iron  rivets,  3J''  pitch.) 


H 

.^ 

!? 


^SM^ 


««' 


X 

»^« 


^sX    "s^     <^    ' 

Plate,  gross  sectionftl  area square  inches..  5.91 

Plate,  net  sectional  area do 4,-38 

Plate,  bearing  surface  of  rivets do 4.60 

Rivets,  sheanng  area ....do 7.21 

Tensile  strength,  274,400  pounds. 
Sheared  the  rivets. 

Average  elongation  of  rivet  holes:  First  row,  ".15;  second  row/'.04; 
third  row,  ".01. 

Maacimnm  stress  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 430 

Tension  on  net  section  of  plate do....  62,650 

Compression  on  bearing  surface  of  rivets do 59,650 

Shearing  on  rivets do....  38,060 

Efflcienby  of  joint,  7S.2  per  cent. 
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BIVKTED   JOINTS, 


No.  6139. 
(tV"  8t^l  plates;  IJ"  drilled  holes;  iron  rivets,  2"  pitch.) 


urn. 


^1486 


. .      ^     _  — 

4drea«. 

Plate,  gross  sectional  area sqnare  inches. .  5. 16 

Plate,  net  sectionul  area do 1.95 

Plate,  bearing  surface  of  rivets do 3. 21 

Kivets,  shearing  area do 7.36 

Tensile  strength,  145,480  pounds. 

Fraetared  plate  P  along  line  of  rivet  holes.    Appearance,  silky. 

Jifarimum  atresa  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. .  2S,  190 

Tension  on  net  section  of  plate do 74, 610 

("ompressiou  on  bearing  surface  of  rivets do 45, 320 

Shearing  on  rivets do 19,770 

Efficiency  of  joint,  48.5  per  cent. 
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No.  5140. 
i^g"  hteel  plates;  IJ"  drUled  holes;  iron  rivets,  2%"  pitch.) 
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"^  ■ 

Areas, 

> 

Plate,  gitMs  Mctional  urea square  inches..  6.01 

Plate,  net  sectional  area do....  2.85 

Plate,  bearini^  surface  of  rivets do 3. 16 

Rivets,  shearing  area ••....do....  7.36 

Tensile  strength,  209,440  pounds. 

Pulled  off  rivet  heads.    Plates  not  fractured. 

Elongation  of  rivet  holes,  about  "J22  each. 

Maximum  stress  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  34, 850 

Tension  on  net  section  of  plate do 73,490 

Compression  on  bearing  surface  of  rivets do 66,280 

Shearing  on  rivets do 28,460 

Efficiency  of  joint,  66,5  per  cent. 
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BITETED  JOINTS. 


No.  5141. 
(tV"  ste^l  plates  J  IJ"  drilled  holes;  iron  rivets,  2f  pitek.) 


X 
JS10 


y 


I 


o 
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,    -^"^^ . — 

u ,J 

Arwu. 

Plate,  gross  tectional  area square  inekeft..  6.01 

Plato,  net  sectional  area do....  8.28 

Plate,  bearinf^  surface  of  rivets do....  2.74 

Rivets,  sheariDgarea •••• ••••da*«»«  6.14 

Tensile  strength,  201,700  pounds. 
Pulled  off  rivet  heads;  plates  not  firactared. 
Average  elongation  of  rivet  holes,  ^M9  each. 
Bent  plates  at  lap  15  degrees. 

Maximum  9tre$9  on  Joint, 

Tension  on  gross  section  of  plate ponnds  per  sqaate  inch..  33,560 

Tension  on  net  section  of  plate, do....  61,490 

Compression  on  bearing  surface  of  rivets do....  73,610 

Shearing  on  rivets » ;«do....  3S^850 

Efficiency  of  joint^  56.5  per  cent. 
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No.  6142. 
(^'^  steel  plates;  1^"  drilled  holes;  iron  rivets,  3|"  pitch.) 
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1 

____^^^^ ■      -^  

Areae. 

Plate,  ^oes  sectional  area square  iticlies..  6.61 

Plate,  net  sectional  area do. . .  3. 97 

Plate,  bearing  surface  of  rivets do. . .  2. 64 

Rivets,  shearing  area do. . .  6. 11 

Tensile  strength,  201,100  pounds. 

Pulled  off  rivet  heads.    Plates  not  fractured.    Average  elongation 
of  rivet  holes,  'M6  each. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  30, 420 

Tension  on  net  section  of  plate do. . .  50, 650 

Compression  on  bearing  surface  of  rivets do. . .  76, 170 

Shearing  on  rivets do...  32,750 

Efficiency  of  joint;  53.4  per  cent. 
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RIVETED  JOINTS. 


J"  PLiiTB. 
[Figares  In  heavy  faced  type  denote  manner  of  failnre.] 
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i"  PLATE. 


Aetna] 

thick. 

new  of 

plate. 


Inch. 


253 
253 


347 
248 


.247 
.247 


247 
249 


Sectional  area 
of  plates. 


Gross. 


Sq.in. 


3.31 
3.31 


Net. 


Sq.  in. 


2.52 
2.52 
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8.40 


2.31 
2.31 
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3.54 
3.67 
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2.40 


2.46 

2.48 


2.50 


Bearing  Shear 
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of  plate 
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61,470 


59,180 
61,470 


Maxfannm  stress  on  Joint;  pounds  per 
square  inch. 
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on  gross 
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of  plate. 
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61,470 


44,180 
43.500 
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58,170 
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Tension 

on  net 

section 

of  plate. 


61,480 
68,860 


66,760 
64,080 


Compres- 
sion on 
bearing 

surface  of 
rivets. 
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66.630 
62,590 
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67,870 
66,790 


69,140 


161,780 
148,670 


76,720 
74,840 
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Shearing 
on  rivets. 


26.470 
28,010 
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ciency 
of  Joint. 


Percent. 
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RIVETED   J0IKT8. 


k"  PLATE. 
[Flgarea  in  beavy-faoed  type  denote  manner  of  failure.] 
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4"  PLATE. 


Aotoal 
thick- 
new  of 
plate. 


Inth. 
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of  plate. 
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strength 
of  plate 
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Maximum  stress  onfoint;  pounds  per 
square  inch. 
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on  gross 

section 

of  plate. 
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68,t40 
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i"  PLATE. 
[Figures  in  heavy-fiioed  type  denote  mani|0r  of  failure.] 
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Actual 
thick- 
ueftsof 
plate. 

« 

Sectional  area 
of  plate, 
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•or- 
face  of 
rivete. 

Shear- 
ing 
area  of 
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J"  PLATE 
L  Figures  in  heavy -flMsed  type  denote  manner  of  failure.] 
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< 


< 


► 


< 


> 


Inch. 


< 


> 


< 


) 


i 


i 


\ 


I 

Inch. '      Incheg. 


i 


Idrilled. 
IdriUed. 


UdriUed. 
U  drilled. 


U  drilled. 
l|  drilled 


li  drilled. 
UdriUed 


U  drilled. 
UdriUed 


t  Palled  off  2  rivet  heads. 


BIVETED   JOINTS. 


567 


J"  PLATE. 


Actual 
thick- 

nesfiof 
plate. 


Inch. 


Sectional  area 
of  plate. 


Bearing 

sur- 
face of 
rivete. 


8q.  in. 


250 
2$0 


.252 
.250 


.262 
.268 


248 
,253 


247 
247 


2.87 
2.M 


2.00 
2.88 


,  2.90 
^2.01 


8.10 
3.17 


3.34 
3.34 


Sq.  in. 


1.87 
1.92 


1.77 
l.^iS 


1.64 
1.64 


1.86 
1.91 


Shear- 
ing 
area  of 
rivets. 


2.10 
2.10 


8q.  in.  I  Sq,  in. 


1.00 
1.02 


1.18 
1.13 


1.26 
1.27 


1.24 
1.26 


1.24 
1.24 


3.14 
3.14 


8.96 
8.96 


4.91 
4.91 


4.91 
4.01 


4  91 
4.91 


Tensile 
strength 
of  plate 

per 

square 

inch. 


Poundt. 


58,150 
61,000 


61,000 
68,150 


58.160 
58,150 


58,150 
61, 470 


55,740 
59,180 


Maximum  stress  on  Joint;  pounds  per 
square  inch. 


Tension 
on  gross 
section 
of  plate. 


40,560 
37, 010 


43,280 
42, 770 


41,180 
40,200 


40.030 
41,770 


42,240 
42.600 


Tension 

ou  net 

spctjon 

of  plate. 


Compres- 
sion on    Shearing 

su'r.^gf-'*-^ 
rivets. 


62,250 
56,670 


70,900 

78^880 


72,780 
71,880 


66,720 
69,890 


67,180 
67,760 


116,400 
106,670 


111,060 
119.010 


94,660 
92,110 


100,080 
105,080 


112,970 
114,760 


87,070 

34,660 


31,530 
30,950 


24,290 
23,820 


26,270 
26,970 


Effi- 
ciency 
of  j(4nt. 


PeroetU. 


69.7 
60.6 


70.9 
73.5 


70.7 
60.1 


69.1 
68.0 


28,730 
28.980 


75.7 
71.9 


568 


RIVETED  JOINTS, 


4"  PLATE. 
[Figares  in  heavy .fkoed  type  denote  manner  of  failure, 


Sheet  letter*. 

Style  of  joint. 

Kominal 
thickness — 

Slseand 

kind  of 

faolea. 

So. 
of 

teat 

Plate. 

f 

Covert. 

Plate. 
Inch. 

1 

Cov- 
era. 

Inch. 

• 

1 

J 

> 

m 

U  driUed  . . 
U  drilled  .  ■ 

4949 

4950*  M— T. 

r 

\ 

a;'  plate. 


/ 


5125  :      K 


5126  ;      K 


5127  i      K 


5128 


R 


5129  i      Q 


k 


J 


B 


C 


-lAioa 


i 


L 


o^d 


J 

J 
1 


jn^oa 


\ 


K 


"fey 


J 

i 


r 


lOTJi 


"^ 


k ) 

oc^ooool 

-^^    ^^   ^"^   ""^    "9 

i 


ooooooo 


r 


w.".^ 


1 


!< ^ 

o  (^  o  o  o  oi 
oo-ooooo  I 


r 


xcoo 


"0 


1 


A 

A 

A 

1^ 

A 

A 

A 

tV 

T*B 

A 

1 

I  drilled 


^drilled... 


IdriUed 


I  drilled 


I  drilled. 


*  Palled  off  rivet  heads. 


EIVETED  JOINTS. 


569 


J"  PLATE. 


Actual 
thick- 
nefl«  of 
plate. 

Sectional  area 
of  plate. 

Bearing 

sur- 
fiMseof 
rivets. 

Shear. 

ing 
area  of 
rivets. 

1 

Tensile 

strength 
of  pUte 

per 

square 

inch. 

Maximum  stress  on  Joint ;  pounds  per 
square  inch. 

* 

Gross. 

Net. 

Tension 

on  gross 

section 

of  plate. 

Tension 
on  net 
section 

of  plate. 

63,140 
64,210 

Compres- 
sion on 
bearing 
surface  of 
rivets. 

Effl. 
ciency 
Shearing  of  joint, 
on  rivets. 

1 

Inch. 

.248 
.247 

Sq.in. 

3.60 
3.58 

8q.  in. 

2.36 
2.35 

8q.  in. 

1.24 
1.23 

8q.  in. 

4.91 
4.91 

Pounds. 

»            \ 

61,470 
58,170 

41,390 
42,150 

lfO.180 

122,680 

30,360 
30,730 

Per  cent. 

G7.3 
72.4 

A"  PLATE. 


- 

t 

( 

.306 

3.07 

LP4 

1.63 

3.92 

61,130 

35,930 

71,620 

72,090 

28,140 

58.8 

.304 

3.05 

1.83 

1.22 

3.14 

61, 130 

41.280 

68,800 

103,200 

40,100 

67.6 

.810 

3.26 

2.17 

1.00 

2.74 

61, 130 

89,250 

58,960 

117,380 

40,080 

• 

64.2 

.304 

8.73 

2.66 

2.13 

5.49 

• 

61, 130 

46,600 

60,650 

83,240 

32.300 

76.4 

.306 

4.27 

3.20 

2.14 

5.49 

56,760 

49,040 

06,480 

97,850 

38,140 

9 

86.4 

BIVETBD  JOINTS. 


A ■ PLATE 

IFigdiM  iD  hf.iy.tiMi  t;p«  danoto  mt. 

"•""-'■"1 

KiMtleHen, 

.SSSi- 

of 

PUto. 

Conn. 

sqrle  of  Joint. 

pw*!^- 

kind  of 

» 

1> 

L 

) 

1 

Inch. 

A 

JmA. 
Idrtlled... 

•■» 

8»a  99  » J 
e^  @  9  e  ^ 

»> 

' 

D 

D 

} 

A 

A 

Klrfltod... 

«„ 

s 

« 

A 

A 

Idrtltod... 

4991 

4 

E 

J" jMs A 

J 
1 

A 

A 

,™-... 

WS 

Q 

E 

W^:g 

J 

r 
♦ 

■| 

A 

A 

Idrillod... 

1 

V           y 

1 

WW 

4 

Z 

G-rt©    O    O 
-0--0-0-0 

1 

I 

A 

A 

IdrtlM... 

r         ^■"          ' 

\ 

RIVETED  JOINTS. 


571 


ft"  PLATE. 


Actual 
thicK- 
neaaof 
plate. 

Sectional  area 
of  plate. 

Bearing 

snr- 
liMseof 
riveta. 

Shear- 
ing 
area  of 
riveta. 

Tensile 
strength 
of  plate 

per 

aqaare 

inch. 

Maximam  stress  on  Joint;  pounds  per 
square  inch. 

Groaa. 

Ket. 

Tension 

on  gross 

section 

of  plate. 

Tension 

on  nut 

section 

of  plate. 

Compres- 
sion on 
bearing 
surface  of 
riveta. 

Shearing 
on  rivets. 

Effl. 

deucy 
of  joint. 

Inch, 

8q.i». 

Sg.in. 

&l.in. 

Sq.  in. 

Pound*. 

1 

. 

Percent 

• 

.307 

4.15 

8.23 

1.84 

4.70 

57.000 

46,480 

69,720 

104,840 

41,040 

81.6 

.300 

4.88 

8.00 

1.24 

• 
6.28 

• 

56,760 

24,040 

33,600 

88,860 

16,580 

42.3 

.810 

4.84 

8.10 

1.24 

6.28 

57,000 

26,770 

37,480 

• 

98,710 

18,600 

46.0 

.308 

4.83 

8.10 

L23 

6.28 

56,760 

38,940 

47,410 

119,600 

28,400 

50.8 

.300 

4.34 

8.11 

2.47 

• 

12.67 

56,760 

44,740 

68,480 

78,600 

1 

15,450 

78.8 

.306 

4.20 

8.07 

2.44 

12.67 

56,760 

45.490 

68,670 

70,080 

• 

15,530 

80.1 

572 


BI VEXED   JOINTS. 


A"  PLATE. 
[Figarea  in  he*yy- faced  type  denote  manner  of  fallare.J 


Sheet  letters. 


No. 

of 

teat. 


Plate. 


4997 


5119 
5190 


z? 


0~ 


5121 
5122 


Q-O 
O-O 


6123 ;  O-O 

6124  I  P— P 


4999 
5000 


fc? 


Covers. 


Style  of  Joint. 


k 


-O-O- 


o  o 

-O-CH 


r 


i^oa 


1 


1 


I 


J 


Q^  O  O 

^0"(!>-o-o^ 


r 


1 


Nominal 
thickueas— 


Plate. 


Inch. 


Size  and 
r     kinil  of 
Gov- ,       lioles. 


> 
> 


2< 


> 
> 


i 


u 


% 


A 


era. 


/ncA. 


iue*. 


1  drilled 


1  driUed . 
1  pnncbed. 


1  drilled  . . 
1  punched. 


IdriUed.. 
1  ponohed. 


Idrilled  ... 
1  punched. 


RIVETED  JOINTS. 


673 


A"  PLATE. 


Actual 
thick- 
ness of 
plate. 


Inch. 


Sectional 
of  plate. 


Gross. 


8q.  in. 


a08 


4.34 


,305 


4.24 
4.28 


.302 
.304 


4.28 
4.27 


.302 
.307 


4.23 
4.33 


.305 
.306 


4.28 
4.28 


Sq.  ill. 


3.10 


3.08 
8.02 


3.02 
3.01 


3.02 
8.03 


Shear- 

area  of 
rivets. 


Sq.  in.   8q.  in. 


2.46 


2.12 
2.30 


2.U 
2.10 


8.06 
3.03 


2.11 
2.22 


2.44 
2.63 


12.57 


5.50 
5.50 


5.50 
5.50 


.\60 
5.50 


6.28 
6.28 


Tensile 
strength 
of  plate 

per 

square 

inch. 


Pounds. 


56.760 


56,760 
50,800 


54,360 
54.850 


34.360 
50.300 


56,760 
50,300 


Maximam  stress  on  Joint ;  pdunds  pet 
sqnare  inch. 


Tension 

on  grosa 

section 

of  plate. 


45,530 


42.750 
40,630 


42,000 
44,340 


44,870 
43,400 


Tension  [  ^P^* 


46,070 
43,060 


68,740 


60,8«0 
67,680 


00,220 
62,000 


62,850 
61,160 


80,330 


85,510 
70,050 


Effi- 
ciency 
Shearing  of  Joint, 
on  rivets. 


15,720 


32,060 
31,620 


86,180 
86,460 


83,060 
34,420 


64,440 
6^,100 


80,950  I 
84,820  ! 


34,510 
31,400 


80,820 
74,370 


31,400 
20,060 


Percent, 


80.2 


75.8 
68.5 


70.1 
81.6 


82.5 
73.3 


80.1 
74.1 


574 


RIVETED  JOINT0. 


I"  PLATE. 
[Figures  in  beayy-faoed  type  denote  nuuiner  of  failare.] 


Sheet  lettera. 


No. 
of 

test. 


Piute. 


4W1 
4052 


4058 
4854 


4055 


4057 
4058 


4050 

4oeo 


B 
E 


E 
E 


H 
HI 


Covers. 


B 
E 


I 
R 


B 


O 
M 


S 
L 


Style  of  Joint. 


k 


O 
M 


S 

N 


J 


p'oo'I  ^ 


•2M91 


\ 


4Vf' 


i 


JJtV^S' 


\ 


Komlnal 
thickness — 


PUte. 


/nM. 


i 


>' 


t 


> 
> 


i 


> 
> 


It 


t 


> 
> 


J       i 


> 


I 


\ 


COT- 

ers. 


Inch. 


k 


SispMid 

kind  of 

holes. 


Inth. 


IdriBed 
fdiiOed. 


? 


Idxllled. 
I  drilled. 


i  drilled. 


& 


V 


I  drilled 
i  drilled 


4 

T  I 


t  drilled, 
idriiled. 


.1    • 

( 

F 


BIVETED  J0INT8. 


675 


I"  PLATE. 


Actual 
thictc. 

nessof 
plate. 

BecUonal  area 
of  plate. 

Bearing 

sur- 
face of 
riv^eta. 

Shear- 
ing 
area  of 
riveta. 

Tensile 
strength 
of  plate 

per 

square 

inch. 

Pounds. 

Maximum  stress  of  Joint;  pounds  per 
•qnare  inch. 

Groas. 

Net. 

Tension 

on  gross 

section 

of  plate. 

Tension 

on  net 

section  ofl 

plate. 

Compres- 
sion on 
bearing 

surfacM''  of 
rivets. 

Shearing 
on  rlyete. 

—          * 

Effi- 
ciency 
of Joint. 

Inch, 

Sg,  i«. 

aq.an. 

Sq.  in. 

Sq.in. 

« 

Ptreent. 

.388 

3. 84 
8.28 

2.16 
2.11 

2.35 
2.30 

7.07 
7.07 

59,730 
58,340 

43,200 
42,360 

•6,940 
«d,470 

61,520 
60,070 

20.450 
10,540 

72.4 
72.6 

.388 
.384 

4.06 
3.85 

2.01 
2,70 

2.33 
2.30 

7.07 

• 

58,340 
68,340 

46,500 
40,130 

65,8S0 
70,060 

61.500 
62,240 

26,600 
26.750 

■ 

70.6 
64.2 

.383 

4.79 

8.64 

2.80 

7.07 

58,340 

46,610 

•6,070 

101,250 

32,040 

^    63.3 

.300 
.360 

6.35 
5.38 

4.25 
4.25 

2.21 
2.21 

7.07 
7.07 

56,670 
56,670 

46,500 
47,700 

•1,000 

60,160 

117.420 
115,700 

36,700 
60,170 

65.5 
64.1 

.838 
.384 

4.82 
4.77 

3.05 
3.01 

1.75 
1.78 

5.30 
5.30 

50,730 
56,340 

43,070 
42,520 

52,600 
51,670 

118,630 
117,230 

60,170 
68,200 

72.1 
72.6 

576 


RIVETED   JOINTS. 


j"  PLATE. 
[Tigarea  in  heavy-faced  tjpe  denote  manner  of  failare.j 


Sheet  letters. 


No. 

of 

teat. 


Plate. 


4967 


4909 
4970 


P 


4971 


Covers. 


M 


M 


4973 


E 


4975 


^ 


O 


S 


Style  of  Joint. 


Nominal 
thickness- 


Plate. 


I. 


J 


DOOO 
OOO) 


f 


■JMTJf 


«:. 


1 

I 

s 

i 


% 


Inch. 


> 


I 


1 

}         # 


•4tr 


'do' I 


r 


t 


\ 


I 


;  « 


o-o- 


r 


JJfM 


i 


^ 


> 


1 


2< 


> 
> 


k 


4f»' 


o 


I 


r 


J47M 


1 


i 


i 


> 
> 


i 
i 


Cov- 
ers. 


Inch. 


i 


Size  and 

kind  of 

holes. 


In^i, 


1  drilled. 


1  drilled. 
1  drilled. 


1  drilled. 


]  drilled. 


1  drilled. 


RIVETED   JOINTS. 


577 


8"  PLATE. 


Actnal< 

Hbick-  I 

neas  of ' 

plate.  ! 


Sectional  area  ' 
of  plate. 


Tensile 
Bearingj  Shear-  j  strength 


Maxiitiani  stress  on^jolnt;  pounds  per 
square  inch. 


r 


i     irr.fUi"a«,f!  ''v'^^i^^.  ?-ir-"»»-^ 

I  {  I  j        *'        I  of  plate.  I  ot  i»late.     civets. 


sion  on   ,  ci. «««««.. 
"??■??«,  on  ri^tlf. 


Inch.    JSq.  in.    8q.  in.    Sq.  in.  |  Sq.  in.  \  Pounds. 


.375 


.382 
.^80 


,385 


,373 


5.39 


.  i> 


6.16 
5.16 


379        5. 86 


5.20 


5.46 


3.63 
3.6i 


4.84 


3.52        3.75 


3.06 
8.04 


3.03 


4.04  I      2.31 


12.57 
12.57 


4.35        2.24         9.42 


H.  Ex.  161 37 


16.71  ,      57,870 


42,890  >    65,680 


58,340 
54,290 


44.260  I    68,020 
4d,24u       61,290 


12.67  I      57,130  ,      44,910 


9.42;      58,340,      45.980       60,180       103,610 


59.030         46,720       6H,e40 


74,640 
73,390 


60,650        66,860 


Effi- 
ciency 
of  joint 


61,650  I      14,720 


Per  cent. 


18, 170 
17,750 


20,'940 


25,380 


113, 880        27, 080 


74.1 


75.9 
79.6 


78.6 


78.8 


79.1 


T».  ■.->- 


«• . 


578 


RIVETED   JOINTS. 


I"  PLATE. 
[Figaros  in  heavy-faoed  type  denote  manner  of  failure.] 


Sheet  letters. 


No. 
of 

teot. 


4077 


4W1 


4063 


4065 


Plate.  I   Covers. 


B-E 


E-E 


B-E 


4070 


E— E 


Style  of  joint. 


I 


}   1 


-8^8.. 


o^ 


•o- 


r 


jovae 


1 


) 


> 


< 


i 


■> 


L 


r 


-JUTM. 


i 


Nomina] 
thickness — 


Plate. 


Inehr. 


I 


Cov- 
ers. 


Inch. 


A' 


Sixeand 

kind  of 

boles. 


Inek. 


Idraied.... 


IdriUed.. 


Idrllled.... 


I  drilled 


1  drilled 


BIVETED  JOINTS. 


^79 


INFLATE. 


Actual 
thick- 
ness of 
plate. 

Sectional  area 
of  plate. 

Bearing 

sur- 
face of 
rivets. 

Shear- 
ing , 
area  of 
riyets. 

Tensile 
strength 
of  plate 

per 

square 

inch. 

Maximum  stress  on  Joint;  pounds  per 
square  Inoh. 

• 

Gross. 

Net. 

Tension 
ongroes 
section 
of  plate. 

Tension 

on  net 

section 

of  plate. 

Compree-' 
sion  on  '  oK-k*»4«» 
bearing  l5?!£l?? 
surfaceSf  ^"^  '*^**«- 
rivets. 

£f9* 
ciency 
of  joint. 

In«h. 

Sq.  in. 

Sq,  in. 

Sq,in. 

Sq.  in. 

Pounds. 

/ 

1 

- 

Peremt. 

.370 

6.00 

4.06 

2.27 

0.42 

57,190 

44,660 

64,8S0 

• 

110,800 

28,870 

78.1 

.388 

4.08 

2.33 

1.75 

2.65 

■ 

• 
58,340 

25,060 

45,440 

• 

60,500 

S0,060 

44.4 

.387 

4.0« 

2.32 

« 

3.48 

5.30 

^.340 

40,670 

70,900 

47.330 

31,080 

60.5 

.384 

4.61 

2.88 

3.46 

5.30 

58,340 

• 

42,150 

67,470 

56,160 

• 

36,660 

72.2 

.384 

4.55 

■ 

2.63 

1.02 

3.03 

58,34& 

:i3,050 

57,100 

• 

78.330 

88,270 

• 

56.8 

580 


RIVETED  JOINTS. 


I"  PLATE. 
[Fignraa  in  heavy-faced  tpje  denote  manner  of  failare.] 


Sheet  letters. 


No. 

of 

test. 


PUte. 


4981 


B-D 


4963 


D— H 


(^overa. 


Style  of  Joint. 


Komiaal 
thickneae— 


Plate. 


i 


Inoft. 


COT- 

ere. 


Inch. 


Sisea&d 

kind  of 

h<^iea. 


Ineh. 


IdrlUed 


IdiiUed 


i'«  PLATE. 


4956 


5144 
5143 


L 
L 


5146 
5146 


O 
M 


N  !   N 


0 
P 


8 


'f., 


m 


m 


^ 


If 


^ 


S  drilled 


I  drilled.. 
{  punched 


* 


fdriUed.. 
I  punched 


RIVETED  J0IKT8. 


581 


I"  FLATS. 


Aotnal 
thick- 
ness of 
plate. 

Bsctional  area 
of  plate. 

Bearing 

sur- 
face of 
rivets. 

Shear. 

tag 
area  of 
riveta. 

Tensile 
strength 
of  plate 

per 
square 

tach. 

Mazimiim  stress  on  lotat;  pounds  per 
square  inch. 

% 

Oross. 

Net. 

Tension 

on  gross 

seclion 

of  plate. 

Tension 
on  net 
section 

of  plate. 

Compres- 
sion on 
hearing 

surface  of 
rivets. 

Shearing 
on  rivets. 

EiB- 

cienoy 

of  Joint. 

Inch, 
.386 

• 

.870 

Sq.in, 
4.66 

6.31 

Sq.in, 
2.63 

3.46 

^ 

Sq.in. 
3.85 

« 

3.70 

8q,in. 
7.86 

7.86 

Poundt, 
69,730 

56,670 

8^790 
48.060 

67,100 
60,070 

46, 840  t 

t 
61,780 

■ 

22,480 

» 

20,120 

Pmrcmt. 
72.2 

s 

76.0 

• 

A  PLATE. 


• 

• 

.427 

5.33 

4.05 

• 

2.56 

7.07 

50,000 

48,120 

63,300 

100,100 

80,880 

88.3 

.440 
.440 

6.16 
6.17 

• 

3.48 
3.38 

2.60 
2.70 

8.41 
8.41 

66,390 
30,390 

23,360 
82.540 

41,860 
50,410 

53.400 
71,970 

17.110 
23,880 

39.3 
54.8 

.434 
.421 

1 

5.86 
6.60 

3.56 
3.40 

2.28 
2.20 

7.21 
7.21 

62,910 
61,660 

42,250 
39,740 

60,160 
66,500 

108,000 
98,730 

34,340 
31.360 

79.8 
64.6 

•  ■  '^^^'. 
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KIVETED  JOINTS, 


/,"  PLATE. 


[  FignrM  in  heayy-faced  type  denote  manner  of  failore.  ]       ^ 


Sheet  letters. 


No. 

of 

teet. 


Plate. 


£147 
5148 


O 

N 


5155       K 


Covers. 


P 
P 


S 


4988 


N 


O 


I         I 


5131 
5U2 


N— O 


5133* 
5134 


K-K 

N-N 


*» 


6135    M— M 
5136  ' 


Style  of  Joint. 


L 


■%i 


JtSfOS 


r 


JX'ZJ 


^ 


[ 


ogooo 


r 


jtf^r^z 


^ 


I 


L idiras 


J 


jarM 


"i 


1 

< 


1 

?       < 


Keminal 
tbiekneaa — 


Plato. 


Inch. 


i 


< 


t 


< 


Cov- 
ers. 


Inek. 


i 


1*. 


»•«••• 


Sise  and 
kind  of     , 
holee. 


Jneh. 


{drilled  .. 
I  pancbed 


{drilled 


Idrffled 


i drilled  .. 
pnnohed 


)dril)e<l.. 
I  punched 


I  drilled  . . 
I  punched 


EIVETED  JOINTS. 

A"  PLATE. 


683 


Aotaal 
thick- 

IMMOf 

plate. 


Jneh. 


.418 
.411 


Sectional 
of  plate. 


GrooA. 


8q.  in. 


.400 


.427 
.415 


.427 
.413 


6.20 
6.17 


425        5.84 


5.80 


5.12 
4.00 


5.56 
6.37 


/^ 


.422  ,      5.90 
.420    #  5.89 


Net. 


JSq.  in. 


Bearing 

•ur* 
fJMeoi 

riTeta. 


Sq.in. 


4.03 
8.94 


3.98 


8.86 


2.13 
1.98 


2.56 
2.37 


2.95 
2.96 


2.17 
2.23 


Shear- 
ing 
area  of 
rivets. 


Sq.  in. 


1.86 


2.99 
3.01 


2.99 
2.99 


I 


2.95 
2.94 


Tensile 

strength 

of  plate 

per 

square 

inch. 


Paundt. 


I 


7.21 
7,21 


6.01 


4.09       15.71 


4.81 
4.81 


4.81 
4.81 


4.81 
4.81 


Maximum  stress  on  Joint;  pounds  per 
square  inch. 


52,910 
61,650 


59,000 


61,140 


59,000 
52,910 


60,000 
61^40 


61,650 


Tension 

engross 

section 

of  plate. 


44,150 
36.660 


Tension 

on  net 

neetion 

of  plate. 


67,980 
67,410 


Cimipres 
rivets. 


Effi* 
ciency 
of  joint. 


I 


126,130 
101,490 


40,270 


43,860 


31,740 
27,820 


31,100 
30,370 


29,240 
31, 870 


60,100 


66.S40 


76,200 
70,100 


67.420 
08,8tf0 


68,400 
68,000 


126,450 


•Pulled  off  rivet  heads. 


62,440 


54.350 
46,110 


57,730 
64.650 


58,400 
63,840 


\Pereent. 


37.060 
31,370 


83.4 
60.0 


00,100 

1 

68.8 

16,260 

70.9 

88,780 
28,860 

53.8 
62.6 

* 

35.880 
88,010 

•52.7 

49.7 

00,870 

30.020 

47.4 
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RIVETED  JOINTS. 


/a"  PLATE. 
[Figures  in  heavy- faced  type  denote  raaiiner  of  failure.] 


S))fiet  letterfi. 


Xo. 
of 


Plate. 


5137  •  L— M 
6138    O— M 


Cover*. 


I 


5149 
5150 


M— L 
M— M 


I 


5151 
5162 


IK-K 
L— O 


5153 
5154 


0-0 
0—0 


5156 


K-K 


Style  of  joint. 


L 


' 1 


%^K 


r 


:^tsos 


I 


OOODOOO 


1 

J 


\ 


I 


< 1^701 


J 


%     < 


Kominal 
thic^neaa — 


/ndL 


< 


^ 


f 
*< 


> 


T« 


^. 


/it 


IS 


Sise  and 

kind  of 

holes. 


Inch. 


Inch. 


I  drilled  . . . 
I  punched  . 


IdriUed.. 
{  punched 


IdriUed  .. 
I  punchetl 


{drilled  .. 
I  pnnclied 


I  drilled 


/" 


BIVETED  JOINTS. 
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^"VIjJlTE. 


Actual 
thick- 

neasof 
plato. 


Seotional  area 
ot  plate. 


Uroaa. 


Ket. 


Inch.  •  8q,  in.  i  Sq.  ia. 


Bearing 

•nr> 
face  of 
riveta. 


Shear- 

area  of 

riveta.  I   aqaare 
I     inch. 


I  Maximum  atreaa  on  loint;  ponnda  per 
Tenaile  !  square  inch, 

atrength 


®^  Pj!*«  i  Tenaion 

^^       on  gross 

section 

of  plate. 


.424 

,4aq 


42S 
423 


I 


428 
440 


409 
412 


.422 


5.94 
5.90 


5.96 
6.93 


5.79 
5.94 


0.14 
6.19 


5.81 


8q.  in,  I  8q.  in.  i  Pounds. 


3.35 
3.24 


3.85 
3.24 


3.64 
8.56 


8.99 
3.96 


3.96 


2.00 
2.66 


6.21 
5.36 


4.49 

4.78 


4.29 
4.48 


8.69 


4.21 
4.21 


8.41 
8.41 


7.21 

7.21 


7.21 
7.21 


6.01 


59,390 
52,910 


61,660 
61,660 


59,000 
59,890 


52.910 
62, 010 


Tension 

on  net 

section 

of  plate. 


27,580 
28,530 


48,900 
51,940 


40.620 
87,910 


48,150 
38,870 


43.630 
40.380 


59.000  '      38,850 


72,150 
69,880 


70,670 
66,040 


66,090 
68,290 


Compres- 
sion on 
bearing 

surface  of 
rivets. 


56,900 


Effi. 
ciency 
Shearing ,  of  joint, 
on  riveta. 


63,000 
68.270 


46,890 
41,940 


P^eent. 


88,910 
89,080 


28.740 
26.730 


66,640 
48,310 


34,660 
32,020 


62,310  ;    87,070 

65,800  ,      34,670 


61, 170 


87,860 


46.4 
68.9 


6S.8 
61.4 


73.1 
65.4 


82.3 
76.3 


65.8 


«  ft  *  Mk||     ■ 
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BIVETED   JOIHTS. 


A"  PLATE.    ' 


[FigiiT^ii  in  heavy-faced  type  denote  manner  of  failure.] 


No. 

of 

test. 


Sheet  letters. 


Plate.!    Covers. 


5157 


K-K 


5158 


O-P 


5159 


P— P 


5100     L— L 


Style  of  Joint. 


L 


J 


ooooo 

00*0150* 

o  o*o  o  o'^ 


r 


\ 


O  Of  o  o  o 

O  0*QX>  O 
-0"0~0~0"0 


i 


i   '•< 


T     T^ 


h 


1  1 


I 


Nominal 
thickneM— 


Inch. 


10 


'  Siso  and 

I  kind- of 

Cot-  ;      holea. 

era. 


In^. 


Inek. 


fdriUed... 


I  drilleil 


{drUled... 


I  drilled 
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A"  PLATE. 


Actual 

thick- 

nemof 

plate. 

Sectional  area 
of  plate. 

Bearing 
Bar- 
face  of 
riveta. 

Shear- 
ing 
area  of 
rivetfi. 

Teniile 
strength 
of  plate 

per 

square 

inch. 

Maximum  stress  on  loint;  pounds  per 
square  inch. 

♦ 

QroeH. 

Net. 

Tension 
on  gross 

section 
of  plate. 

Tension 

on  net 

seoUott 

of  plate. 

Compres- 
sion on 
bearing 
surface  of 
rivets. 

Shearing 
on  rivets. 

• 

Effl. 

ciency 

of  joint. 

Inch. 

Sq.  in. 

Sq.in, 

m 

Sq.in, 

8q.  in. 

Pounda. 

■ 

Ftrecnl. 

.432 

5.03 

4.04 

6.06 

0.02 

• 

50,000 

46,720 

» 
67,100 

47,000 

30,060 

ft 

77.5 

.412 

• 

6.20 

440 

5.41 

0.02 

1 

52,010 

48, 710 

68,680 

55,820 

88,480 

02.1 

.432 

5.52 

1 

4.01 

4.54 

• 
7.21 

• 

58,000 

48,040 

66,160 

58.410 

38,780 

82.7 

.438 

ft.  01 

4.88 

4.60 

7.^1 

• 

50,300 

46.430 

1 

62,050 

50,660 

88,060 

78.2 
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RIVETED  JOINTS. 


/,"  PLATE. 
[PigareA  in  beavy-fafOed  t}*pe  denote  manner  of  failnre.] 


• 

Sheet  letters. 

• 

Komioal 
thickneaa — 

t 

! 

No. 

of 

teat. 

Plate. 
P-H 

L-L 

Covera. 

Style  of  Joint. 

Mate. 
Inch. 

Cov- 
ers. 

Inch. 

!     Size  and 
1      kind  of    ! 
holes.      , 

1 

i 

5139 

V 

. . .  •  • 

<       __  J            1 

I 
luek, 

Udrnied.. 

• 

■ i i 

y 

h i^roe H 

*5140 

oopooo 

^ 

-    < 
i    I 

1 

r          1 
*        < 

1    1 

li  drilled  . . 

li  drilled.. 
U  drilled.. 

> Jtf.'SM ^ 

*5141 

1 

•  •  •  a  •««  •  •  ■  . 

I 
1 

ooooo 

> — -*«*' i 

♦5142 

Q-Q 

ooooo 

, 

y ISTV H 

Pulled  off  rivet  headn. 
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rV"  ?LATE. 


TC 


Actual 
thick- 
ness of 
plate. 

Sectional  area 
of  plate. 

Bearing 

SUV- 
face  of 
rivets. 

Sq.  in. 

Shear- 
ing 
area  of 
rivets. 

Tensile 
strength 
of  plate 

per 

square 

inch. 

Haximum  stress  on  Joint;  pounds  per 
square  inch. 

Gross. 

• 

Net. 

Tension 

on  gross 

section 

of  plate. 

Tension  ,  9^^? ^" 
on  net   1  f  »<>»  ©n 
section    ^t^l, 

Shearing 
on  rivets. 

Sffi- 

ciency 

of  joint. 

Inch.     Sq.in, 

1 
1 

I 

JSq.in. 

8q.  in. 

PoundM. 

t 

Percent. 

.428 

5.16 

1.95 

3.21 

7.36 

58,  MO 

• 

28,190 

74,610 

45.320 

19,770 

• 

48.5 

.421 

6.01 

2.85 

.3.16 

1 

7.36 

61,650 

34,850 

73,400 

60,280 

28,460 

56.5 

.438 

6.01 

3.28 

2.74 

1 

6.14 

59,390 

33,560 

61,400 

73,610 

• 
32,850 

56.5 

.422 

6.61 

3.97 

2.64 

« 

6.14 

56,960 

30,420 

50,660 

76, 170 

32,^750 

53.4 

^--v 


g^--- 


w 

<-  '^ 
^'<. 


:^-- 


>. 


t 


[ 
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RETESTS  BY  TENSION  AND  COMPRESSION  OF  SPECI 
MENS  FROM  WROUGHT-IRON  BAR  NO.  601. 


[See  Report  of  Tests,  1882,  page  195,  f^r  original  test.] 
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Two  tension  and  three  compression  specimens  were  taken  from  the 
fractured  end  of  wrought-iron  bar  No.  601,  8  years  and  8  months  after 
the  original  test  was  made. 

The  original  test  gave  the  elastic  limit  30,938  pounds  per  square 
inch,  tensile  strength  53,062  pounds  per  square  inch. 

The  present  tesU  were  made  for  the  purx)ose  of  determining  the  effect 
of  a  long  period  of  rest  follqwing  overstraining  of  the  metal. 

Since  in  the  original  test  the  metal  stretched  21  per  cent,  the  maxi- 
mum stress  per  square  inch,  referred  to  the  sectional  area  as  it  existed 
at  the  time  the  maximun  load  was  reached,  was  approximately  64,200 
pounds  per  square  inch. 

In  tension  test  No.  6110,  no  appreciable  set  was  caused  by  65,000 
pounds  per  square  inch,  and  after  70,000  pounds  per  square  inch  had 
been  applied  ".0012  set  was  observed  in  a  lengtli  of  1(1"  The  metal 
stretched  rapidly  under  72,860  pounds  per  square  inch,  and  showed  a 
tensile  strength  of  74,420  pounds  per  square  inch. 

Test  No.  5111,  showed  a  similar  behavior,  it  apparently  had  an  plastic 
limit  of  71,000  pounds  per  square  inch,  an^  had  elongated  under  stress 
".31  at  72,000  x)ouud8  per  square  inch,  when  the  test  was  discontinued. 
The  specimen  was  cut  off"  at  the  ends,  reducing  its  length  to  12",  and 
then  tested  by  compression. 

Sets  appeared  after  a  load  of  15,000  pounds  per  square  inch,  and 
were  increased  by  higher  sti'esses. 

After  loading  with  60,000  pounds  per  square  inch  compression,  the 
test  was  again  discontinued,  the  specimen  turned  down  to  a  tensile 
form  and  the  test  then  resumed  under  tensile  stresses. 

A  set  appeared  after  30,000  pounds  pef  square  inch,  and  with  40,000 
pounds  per  square  inch  and  higher  loads  they  continued  to  increase. 

Compression  specimen  No.  5116  began  to  display  sets  at  20,000 
pounds  per  square  inch,  which  increased  with  higher  loads.  This 
specimen  was  turned  down  and  iinally  ruptured  by  tension. 

When  the  stresses  were  reversed,  sets  appeared  at  20,000  pounds 
per  square  inch  tension. 

The  early  api)earance  of  tensile  sets  is  attributed  to  the  overcom- 
pression  it  had  just  before  received,  for  in  specimen  No.  5110,  tested  by 
tension  without  the  prior  overconipression,  sets  did  not  api>ear  at 
65,000  pounds  per  square  inch  stress. 

In  the  second  compression  specimen  sets  appeared  at  20,000  pounds 
per  square  inch. 

Tlie  third  compression  specimen  was  annealed  at  1015°  Fahr.  This 
did  not  appear  to  materially  change  the  early  sets,  although  at  55,000 
pounds  per  square  inch  a  larger  set  was  ol)served  than  before. 

From  these  results  it  appears  that  this  overstrained  tensile  metal 
possessed  an  exalted  tensile  elastic  limit,  and  retains  but  little  ductility 
as  shown  by  final  elongation  and  contraction  of  area,  and  that  while 
this  rigidity  of  form  pertains  when  tested  by  compression,  yet  it  does 
not  possess  an  equality  of  elastic  limits  in  tension  and  compression 
after  this'prolonged  period  of  rest. 

603 
H.  Ex.  161 38 
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UETEST  OF   WKOUQHT   IBON. 
TENSION  SPECIMENS. 


15' 


)yT 


I 


->1T 


jjO^ 


No.  6110. 


IN 


1 

1 


Tension  Test. 


Sectional  area,  1  square  iiicb. 
Oauged  length,  10'^ 


▲pplied  loads. 


Total. 


PoHnd*. 
1.000 
5,000 
10,U00 
1.^000 
2(1,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
45,000 
40,000 
85,000 
30,000 
25,000 
20,000 
15,000 
10,000 
5,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
50.000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,860 
73,000 
73,700 
74,000 
74,420 
60,600 
0 


Per  ao  ^are 
Inon. 


Povndi, 
If^OO 
5,000 
lO.OpO 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
45,000 
40,000 
35,000 
30,000 
25,000 
20,000 
15,000 
10,000 
5.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60.000 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,860 
73,000 
73,700 
74,000 
74,420 


In  4|aug6d  length. 


Elon^tion. 


IncK, 
0. 

.0016 
.0033 
.0052 
.0070 
.0089 
.0108 
.0125 
.0145 
.0164 
.0182 
.0164 
.0145 
.0127 
.0108 
.0090 
.0070 
.0051 
.0032 
.0014 
.0181 
.0184 
.0189 
.OlM 
.0190 
.0200 
.0204 
.0208 
.0211 
.0216 
.0221 
.0225 
.0228 
.0232 
.0230 
.0241 
.0248 
.025.1 
.0259 
.0266 
.0275 
.22 
..36 
.50 
.57 
.67 


.83 


Set. 


Inch. 
0. 
0. 


Hemarka. 


0. 


JO- 


—.0001 


Initial  loau. 


—.0001 


-.001 


0. 


.0012 


Kapid  atretcliln/;. 


Opens  cracks  along  surface  of  stcn. 
Tensile  strength. 
At  time  of  rapture. 
=  8.3  per  cent. 


Elongation  of  inch  sections:  ".03,  ".07,  ".06,  '  .07,  ".08,  "JJO,»  ".15, 
".07,  ".07,  ".03. 
Diameter  at  fracture,  1".01;  area,  .801  square  inch. 
Contraction  of  area,  19.9  per  cent. 
Fractured  4".4  from  the  neck.    Apx>earance,  granular. 
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No.  5111. 
Tension  Test. 


Sectional  ftrea,  1  sqaare  inch. 
Ganged  length,  10''. 


Applied  ]o«d9. 

In  ganged  length. 

• 

SemarkB. 

ToUl. 

Pertaiiare 
iBca. 

j 
Elongation. 

Set. 

Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
45,000 
40,000 
36,000 
30,000 
25,000 
20,000 
15.000 
10,000 
5,000 
50,000 
60,000 
65,000. 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
46,000 
50,000 
45,000 
40,000 
85,000 

.   30,000 
25,000 
20,000 
15,000 
10,000 
5,000 
50,000 
60,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 

Inch, 

0. 

.0013 
.0082 
.0050 
.0067 
.0085 
.0105 
.0124 
.0143 
.0161 
.0180 
.0161 
.0144 
.0125 
.0107 
.0088 
.0068 
.0050 
.0030 
.0012 
.0180 
.0220 
.0245 
.0250 
.0255 
.0263 
.0265 
.0275 
.0280 
.31 

Inch, 

Initialload. 

Elaaifc  limit    Snapping  eoonda. 

—.0003 

Tensile  test  discontinued. 

Ends  cut  off,  reducing  the  length  to  13^,  and  test  resumed  by  com- 
pression. 
Interval  of  rest  1  day. 
New  gauged  length  of  10  inches  established. 
Sectional  area  considered,  1  square  inch,  as  beforOi 
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BETEST  OF  WROUGHT  IBOH. 


AppUed  loads. 

In  ganged  length. 

Kemarka. 

Total. 

Per  M  awe 
Iboa. 

Comprea- 
aion. 

Set. 

P<nmdt. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
85,000 
40,000 
46,000 
50,000 
66,000 
60,000 

Pwmdt. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
86,000 
40,000 
45,000 
60,000 
56,000 
60»000 

ifidk. 

0. 

.0012 
.0036 
.M97 
.0084 
.0119 
.0167 
.0199 
.0261 
.0311 
.0899 
.0618 
.0691 

Ineh. 

0. 

0. 

0. 

.0008 
'       .0017 
.0029 
.0049 
.0071 
.0100 
.0189 
.0207 
.•0300 
.0458 

IniUalload. 

Compreaaion  teat  diacontinned. 

Turned  down  to  tensile  specimen. 
Threaded  ends,  I'MO  diameter. 
Stem,  8  inches  long. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Ganged  length,  6." 


Applied  loada. 

In  ganged  length. 

Kemarka. 

Total. 

Feraouaro 
iaon. 

Elongation. 

Set. 

Poundi. 
600 

2,500 
10,000 
12,500 
16,000 
17,500 
20,000 
22,500 
25,000 
27,500 
30,000 
82,500 
36,000 
86,000 
37,000 
88,000 
39,000 
84,600 
0 

PoHndg. 
1,000 
6,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
66,000 
70,000 
72,000 
74,000 
76,000 
78,000 

Inch. 

0. 
.0008 
.0039 
.0051 
.0064 
.0075 
.0089 
.0103 
.0119 
.0136 
.0159 
.0101 
.0241 
.0269 
.0303 
.04 
.06 

Inch, 
0. 

0. 

0. 

.0001 
.0001 
.0OU4 
.0006 
.0011 
.0017 
.0026 
.0046 
.0082 

IniUailoal 

Tenaile  atrengtli. 
At  time  of  rupture. 
=  1.8peroonc. 

0 

.11 

Elongation  of  inch  sections:  ".08,  ".01,  ".01,  ".00,  ^^00,  ".01. 
Diameter  at  fracture,  ".69;  area,  .374  square  inch.- 
Contraction  of  area,  25.2  per  cent. 

Appearanceof  fracture,  granular  80  per  cent;  fibrous  interspersing 
granular  metal  20  per  cent. 
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COUFBESSION  SPECIMENS. 


"^ilJt 


No.  6116. 

OoMPBsssioN  Test. 


Sectional  area,  1  square  inch. 
Gauged  length,  10''. 


Applied  load*. 

In  gauged  lengths. 

Bernards. 

Total. 

Per  square 
inoa. 

Compres- 
sion. 

Set. 

Pounds. 
1.000 
5,06Q 

10.060 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
45,000 
60,000 
55,000 
60,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45.000 
50,000 
65,000 
60,000 

Inch. 
0. 

.0012 
.0080 
.0049 
.0068 
.0087 
.0107 
.0126 
.  0149 

.    .0179 
.0221 
.0292 
.0488 

Inch. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0004 
.0010 
.0021 
.0047 
.0099 
.0228 

Initial  load. 
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Turned  down  to  tensile  spedmen  with  ends  I'M  diameter. 

Stem,  8  inches  long. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Oauged  length,  &'. 

Interval  of  rest  since  compression  loading,  37  days. 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  MQAre 
inoD. 

Elongation. 

Set. 

Pound*, 

500 

2,500 

5,000 

7,600 

10,000 

12,500 

15,000 

17,600 

20,000 

22,500 

25,000 

27,600 

80,000 

82,600 

35.000 

86,000 

87.000 

87,500 

88,000 

88,180 

86,100 

0 

PoundM. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
80,000 
86,000 
40,000 
45,000 
50,000 
65,000 
60,000 
65,000 
70,000 
72,000 
74,000 
75,000 
76,000 
76,360 

JneK 

0. 

.0010 
.0020 
.0030 
.0042 
.0054 
.0067 
.0080 
.0005 
.0111 
.0130 
.0161 
.0170 
.0218 
.0274 
.0303 
.035 
.07 
.20 
.32 

Jneh, 

0. 

0. 

0. 

0. 

.0002 
.0002 
.0003 
•0005 
.0006 
.0018 
.0021 
.0032 
.0049 
.0076 

Initial  load. 

• 

• 

T<uuile  strength. 
At  time  of  rupture. 
=  6.2  per  cent. 

0 

.37 

Elongation  of  inch  sections:  ''.03,  ".04,  ";05,  ".04,  ".05,  ".1G< 
Diameter  at  fracture,  ".74;  area,  .430  square  inch. 
Contraction  of  area,  14.  per  cent. 
Fractured  1".5  from  the  neck.    Appeartbnce,  granular. 
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No.  6117. 

Compression  Test. 
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Length,  12", 
Diameter,  1".129. 
Sectional  area,  1  square  incli. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Itemarkfl. 

Total. 

Per  MQare 
incn. 

Compres* 
aion. 

Set. 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
56,000 
60,000 

62,600 

Pound*. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
35,000 
35,<K)0 
40,000 
45,000 
50,000 
55,000 
60,000 

62,500 

Inch. 

0. 
.0015 
.0032 
.0050 
.0060 
.0080 
.0107 
.0126 
.0148 
.0176 
.0216 
.0289 
.0450 

Inch. 

0. 

0. 

0. 

0. 
.0001 
.0004 
.0004 
.0005 
.0009 
.0000 
.0040 
.0094 
.0239 

Initial  load. 

Rested  12  days  withoat  load ;  teat  then  reanmed. 
Ultimate  strength. 

Failed  by  triple  flexure. 

Test  discontinued  when  the  specimen  had  been  bent  through  122  de- 
grees, the  resistance  faUing  in  the  meantime  to  6|000  pounds. 
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Ko.  6118. 

Compression  Test. 

Length,  12". 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 

Specimen  was  annealed  by  heating  gradually  over  a  red-hot  plate 
until  it  acquired  the  estimated  temperature  of  1015°  Fahr.  Cooleid  im- 
mediately in  the  open  air  and  12  days  later  tested  by  compression. 


Applied  loads. 

III  ganged  length. 

Remarka. 

• 

Total. 

Per  Muare 
inch. 

Com])rei»- 
ftion. 

Set. 

Poundt. 
1,000 
5,000 
10,000 
15.000 
20, 000 
25,000 
30,000 
31,000 
32, 000 
33.000 
34,000 
d5.000 
30,000 
S7.000 
38,000 
39.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52. 000 
53.000 
54,000 
55. 000 
55,860 

Poundi, 
1,000 
5,000 
10.000 
15, 000 
20,000 
25,000 
30.000 
31,000 
32,000 
33,000 
84,000 
35,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42. 000 
43,000 
44,000 
45,000 
46. 000 
47,000 
48,000 
49,000 
50, 000 
51.000 

52.  OW 

53,  000 
54,000 
55,000 
55,860 

Jntk. 

0. 

.0016 
.0033 
.0052 
.0071 
.0090 
.0111 
.0114 
.0118 
.0121 
.0125 
.0128 
.0132 
.0138 
.0140 
.0143 
.0149 
.  0151 
.0157 
.0161 
.0168 
.  0172 
.OIHO 
.<H86 
.0192 
.0201 
.0218 
.  0228 
.  0258 
.  0203 
.0350 
.046'J 

0. 

0. 

0. 
.0001 
.0002 
.0002 
.0003 

Initial  load. 

• 

.'6663' 

.0006 

.0010 

** 

.  0038 

■      * 

.0258 

Critimate  strength. 

Failed  by  triple  flexure. 

After  passing  the  maximum  load  the  stresses  were  continued  white 
the  deflection  of  the  specimen  increased,  the  resistance  diminishing  in 
the  meantime. 

The  test  was  discontinued  when  the  specimen  had  been  bent  110  ie- 
grees,  its  resistance  against  further  deflection  at  the  time  being  G^MO 
I)ounds« 


■I 
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I 
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TEMPERATURE  TESTS. 


SECOND  SERIBS-8TEEL  BARS. 


(For  chemical  oompoBition  see  Report  of  Teats,  1889,  page  389.) 
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TEmiOH  TESTS  OT  ■ETAL. 
No.  5242. 
Mabk  1. 


Diameter,  ''.798. 

Sectional  area,  .50  sqaare  inch. 

Ganged  length,  5''. 


Applied  loads. 


Totol. 


Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
16,000 
17,600 
20,000- 
22,600 
25,000 
25,500 
26,000 
2tS,500 
27,000 
27,500 
28.000 
28,500 
29,000 
20,500 
29,900 

26,500 

27,000 

27,600 

28,000 
28,500 
29,000 
29,500 
80,000 
80,600 
31,000 
81,500 
32,000 
82,600 
88,000 
88,600 
84,000 
84,600 
86,000 
86,600 
86,000 
80,600 
87,000 
87,500 
88,000 
38,600 
39,000 
39,400 
29,800 
0 


PerMoare 
incBL. 


Powida. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
60,000 
61,000 
62,000 
53,000 
64,000 
56,000 
66,000 
57,000 
58,000 
69,000 
69,800 

63>000 

64,000 

66,000 

66,000 
67,000 
68,000 
59,000 
00,000 
61,000 
62,000 
68,000 
64,000 
66,000 
06,000 
67,000 
68,000 
69.000 
70,000 
71,000 
72.000 
73,000 
74,000 
76,000 
76,000 
77,000 
78.000 
78,800 


In  gavfod  length. 


Elongation. 


Inch, 

0. 

.0007 
.0015 
.0024 
.0088 
.0041 
.0050 
.0060 
.0068 
.0077 
.0086 
.0087 
.0089 
.0090 
.0002 
.0005 
.0096 
.0098 
.0099 
.0102 


.0164 
.0172 
.0215 
.0345 
.1230 
.1268 
.1825 
.1120 
.1486 
.1675 
.1690 
.1816 
.1907 
.2080 
.21 
.23 
.24 
.26 
.27 
.30 
.32 
.35 
.37 
.41 
.45 
.53 
.61 
.74 
1.00 


1.40 


Set. 


0. 


0. 

6.' 


0. 
0. 
0. 


Bemarka. 


Initial  load. 


ElastieUnlt.    Load  IbU. 


Tensile  stren|?th. 
At  time  of  ruptora. 
=  28.0  per  cent. 


Elongation  of  inch  sections/Me,  ".22,  '.59*,  ".26,  ",17. 
Diameter  at  fracture,  ".48;  area,  .181  square  inch. 
Contraction  of  area,  63.8  per  cent. 
Fractured  3"  from  the  neck.    Appearance,  fine  silky. 
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No.  5243. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Oauged  length,  5''. 


Applied  iMda. 


TotaL 


Pimndi. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17.600 
20,000 
22,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
20,500 
80,000 
80,300 
27,500 
28,000 
28,500 
29,000 
29,500 
80.000 
80,500 
81,000 
81,500 
32,000 
32,500 
33,000 
33,500 
34,000 
34,500 
85,000 
85,500 
36,000 
36.500 
87.000 
37,500 
38,000 
86,500 
89,000 
39,500 
40.000 
40,500 
41,000 
41,500 
42,000 
42,500 
43,000 
34,000 
0 


PersouAre 
inon. 


Paund». 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
80,000 
85,000 
40.000 
46,000 
50,000 
61,000 
52,000 
53,000 
54.000 
56,000 
56,000 
57,000 
58,000 
69.000 
60,000 
60,600 
65.000 
'BO,  000 
67,000 
68,000 
6b,U00 
60,OCO 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
78,000 
74,000 
75,000 
76,000 
77,000 
71,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
86,000 
86,000 


In  gauged  length. 


Elongation 


Inehet. 
0. 

.0007 
.0016 
.0026 
.0034 
.0048 
.0052 
.0061 
.0070 
.0079 
.0089 
.0090 
.0092 
.0094 
.0095 
.0097 
.0100 
.0102 
.0103 
.0105 
.0107 


.0260 

.0915 

.0940 

.0982 

.1032 

.1105 

.1187 

.1250 

.1326 

.1400 

.1470 

.1576 

.1670 

.1775 

.1868 

.1980 

.21 

.22 

.24 

.25 

.26 

.28 

.30 

.32 

.35 

.88 

.42 

.46 

.51 

.60 

.69 

.94 


1.83 


Set. 


Inch. 
0. 


0. 
0.' 


.0002 
.0002 
.0002 


.0008 


Bemarks. 


Initial  load. 


.0003 


Elastic  limit    LoadfbU. 


Tensile  streoftb. 
At  time  of  ruptaro. 
=26. 6  per  cent. 


Elongation  of  inch  sections,  'M6,  ''.24,  ".54»,  ".22,  ".17. 
Diameter  at  fracture,  ".54;  area,  .229  square  inch. 
Contraction  of  area,  54.2  per  cent. 
Fractured  at  the  middle  of  stem.    Appearance,  fine  silky. 
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No.  5548. 

Mask  i. 


Diameter,  ".714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  &*'. 


I 

•i 


Applied  loads. 


Total. 


Pounds. 

400 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

10,000 

18,000 

20,000 

22,000 

22,400 

22,800 

23,200 

28,000 

24,000 

84,400 

22,000 

22,400 
22|800 
23,200 
23,600 
24,000 
24,400 
24,800 
25,200 
25,600 
26,000 
26,400 
26,800 
27,200 
27,600 
28,000 
28,400 
28,800 
20,200 
29,600 
80,000 
80,400 
80.800 
31,200 
31,600 
32,000 
82,400 
32,800 
83,200 
83,600 
84,000 
34,400 
0 


Per  square 
incQ. 


Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
61,000 

55,000 

56,000 
57,000 
68,000 
60«000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77.000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
0 


In  ganged  length. 


Elongation. 


Inehet. 
0. 

.0006 
.0016 


{ 


\2 
.0041 
•  U050 
.0058 
.0068 
.0076 
.0085 
.0094 
.0095 
.0098 
.0009 
.0101 
.0103 
.0105 
.0140 
.0200 
.0938 
.0958 
.1000 
.1038 
.1125 
.1194 
.1252 
.1337 
.1395 
.1435 
.1564 
.1636 
.1725 
.1880 
.1095 
.2079 
.2228 
.2377 
.25 
.27 
.29 
.30 
.82 
.35 
.38 
.40 
.45 
.50 
.56 
.66 
.88 
1.32 


Set. 


Inok. 

0. 

0. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Bemarks. 


IniUalload. 


Elastic  limit.    Loadfefi. 


.1345 


1888 


Tensile  strength. 
»  26.4  per  cent. 


Elongation  of  inch  sections,  ".19,  ".23,  ".52*,  ".20,  ".18. 
Diameter  at  fracture,  ".49;  area,  .189  square  inch. 
Contraction  of  area,  52.8  per  cent. 
Fractured  at  middle  of  length.    Appearance,  fine  silky. 
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Diameter,  ''.714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  5''. 


No.  5549. 

Mark  4. 


Applied  loads. 


TotiO. 


PoundM, 

400 

2,000 

4,000 

8,000 

12,000 

16,000 

20,000 

20,400 

20,«00 

21,200 

21,000 

22,000 

22,000 


22,400 
22,' 800* 


23,200 

"28,*066" 

21,600 


22,000 
22,400 
22,800 
23,200 
23,600 
24,000 
24,400 
24.800 
25,200 
25,600 
26,000 
26,400 
20.800 
27,200 
27,60U 
28,000 
28,400 
28,800 
29,200 
29,000 
30,000 
30,400 
80,800 
81,200 
81,600 
82,000 
82,400 
82,800 
38,200 
33,000 
34,000 
84,400 
34,480 
26,000 
0 


Per  Moart 
incn. 


Pounda. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
55,000 
55,000 
55,000 
66,000 
66,000 
57,000 
57,000 
58,000 
58,000 
59,000 

54,000 
54,000 
54,000 
54,000 
54,000 
54,000 
54,000 
54,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
09,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
86,200 


In  gauged  length. 


Elongation. 


0. 

.0006 

.0015 

.0032 

.0052 

.0069 

.0088 

.0090 

.0091 

.0008 

.0095 

.0097 

.0097 

.0008 

.0008 

.0100- 

.0100 

.0103 

.0103 

.0104 

.0104 


.0238 

.0338 

.0392 

.0585 

.0658 

.0696 

.0728 

.0787 

.0775 

.0783 

.0810 

.0870 

.0938 

.1015 

.1095 

.1164 

.1224 

.l.'MX) 

.1380 

.1457 

.1580 

.162^ 

.1732 

.1865 

.1988 

.2073 

.2158 

.2355 

.25 

.27 

.29 

.31 

.32 

.84 

.88 

.41 

.45 

.50 

.56 

.63 

.78 

.91 


1.20 


Set. 


0. 
0. 


.0001 


.0002 


.0002 


.1320 


.1830 


Bemarka. 


Initial  load. 


Second  application  of  this  load. 
After  10  niintites. 
After  15  minutes. 

After  10  minutes. 

After  10  minutes. 

After  10  minutes. 
Elastic  limit.    Sustained  momentarily,  then  load 
fell. 


After 
After 
After 
After 
After 
After 
After 
After 


5  minutes. 
10  minutes. 
15  minutes. 
20  minutes. 
25  minutes. 
30  minutes. 
35  minutes. 
SOmlnutoa. 


Tensile  strengih. 
A  t  time  of  rupture. 
=  24. 0  per  oent. 


Elongation  of  inch  sections,  'M6,  ".18,  ".49»,  ".20,  ".17. 
Diameter  at  fracture,  ".50;  area,  .196  square  inch. 
Contraction  of  area,  51.0  per  cent. 
Fractured  3."25  from  the  neck.    Appearance,  fine  silky. 


TEHPEBATURE  TESTS. 


No.  5241. 
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Mark  4. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  6'^ 


Applied  kMds. 

In  gauged  length. 

SomarkB. 

ToUl. 

Per  u  uftn 
iDcn. 

BlODgation. 

Set. 

500 
2,500 
5,000 
7.500 
10,000  . 
12.500 
15,000 
17,500 
20.000 
22.500 
25,000 
25,500 
26,000 
26.500 
27,000 
27,500 
28.000 
28.500 
20.000 
20,500 
20,750 
27,500 
28,000 
28.500 
28,000 
20.500 
80,000 
80,500 
81,000 
81,500 
82,000 
32.600 
38,000 
83,500 
84,000 
84.500 
36,000 
35,500 
86,000 
36,500 
87.000 
87,500 
38,000 
88.500 
30.000 
80,500 
40,000 
40.500 
41,000 
41.500 
42,000 
42,600 
48,000 
48,410 
35,500 
0 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35.000 
40,000 
45.000 
50,000 
51.000 
52,000 
53,000 
64,000 
55,000 
56,000 
57.000 
58,000 
50,000 
60,500 
66,000 
56,000 
57,000 
68,000 
50,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,fKH) 
70,000 
71.000 
72,000 
73,000 
74,000 
76,000 
76,000 
77,000 
78.000 
70,000 
80,000 
81.000 
82.000 
83,000 
84,000 
85,000 
86,000 
86,820 

Inchet. 
0. 

.0005 
.0012 
.0020 
.0028 
.0038 
.0047 
.0056 
.0065 
.0073 
.0083 
.0084 
.0087 
.0088 
.0000 
.0001 
.0008 
.0005 
.0087 
.0098 

Inch, 

0. 

0. 

Initial  load. 

0. 

.0000 

.0000 

*••••"•'••"" 

• 

0. 

Elastfe  limit. 

Load  full. 

.0145 

.046b 

.0860 

.0000 

.1028 

.1088 

.1160 

.1107 

.1310 

.1380 

.1470 

.1550 

.1612 

.1743 

.1818 

.1040 

.2035 

.21 

.23 

.25 

.27 

.28 

.30 

.33 

.85 

.37 

.40 

-.43 

.47 

.53 

.60 

.70 

.06 

• 

Temiile  atTengtli. 
At  time  of  rnptnre. 
=27.0  per  cent. 

.0072 

0 

1.85 

EloDgation  of  inch  sections,  'M7,  ".35,  "M*,  '".20,  ".la. 
Diameter  at  fracture,  ".55;  area,  .238  square  inch. 
Contraction  of  area,  52.4  per  cent. 
Fractured  3"  from  the  neck.    Appearance,  fine  silky. 
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TEMPERATURE   TESTS. 


No.  5244. 

Marks, 


Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5''. 


Applied  loads. 


ToUl. 


Pound$. 
500 
2,500 
5,000 
7.500 
10,000 
12,500 
15.000 
17,500 
20,000 
22.500 
25,000 
27,500 
28.000 
28,500 
29,000 
29.500 
90,000 
80,500 
81.000 
81,500 
82,000 
32,100 
20,000 
29,500 
30.000 
30,500 
81,000 
31,500 
82,0(M) 
82,500 
38,000 
83,500 
84,000 
84,500 
35,000 
35,500 
86,000 
86,500 
87,000 
37,500 
88,000 
38,500 
80,000 
89,500 
40,000 
40,500 
41,000 
41,500 
42,000 
42,500 
43,000 
48,500 
44,000 
44.500 
84,300 
0 


Per  Bqiiaie 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
36,000 
40,000 
45,000 
50,000 
65,000 
66,000 
67,000 
58.000 
69,000 
60,000 
61,000 
62,000 
68,000 
64,000 
64,200 
68,000 
59,000 
60.000 
61,000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
60.000 
70.000 
71,000 
72.000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80.000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87.000 
88,000 
89,000 


In  gauged  length. 


Elongation. 


Inchet, 
0. 
.0007 
.0015 
.0023 
.0032 
.0041 
.0050 
.0059 
.0067 
.0077 
.0086 
.0005 
.OOO^t 
.0007 
.0098 
.0099 
.0101 
.0103 
.0105 
.0107 
.0109 
.0110 
.0165 
.0185 
.0960 
.1008 
.1050 
.1105 
.1175 
.1235 
.1300 
.1356 
.1460 
.1510 
.1670 
.1740 
.18:10 
.1910 
.20 
.22 
.24 
.25 
.26 
.28 
.20 
.31 
.34 
.38 
.41 
.45 
.48 
.56 
.64 
.79 


1.26 


Set. 


Remarks. 


0. 


Inch. 


Initial  load. 


0. 


0. 


0. 


0. 


KlAstic  limit.    Load  felL 


Tensile  strength. 
At  time  of  fracture. 
=  25. 2  per  cent. 


Elongation  of  inch  sections,  ".15,  ".38,  ".40»,  ".19,  ".14. 
Diameter  at  fracture,  ".51 ;  area,  .204  square  inch. 
Contraction  of  area,  59.2  pier  cent. 
Fractured  2".7  from  the  neck.    Appearance,  fine  silky. 
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TEMPERATURE   TESTS. 
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No.  4539. 

Mark  6. 
Diameter,  ''.798. 
Sectioual  area,  .50  square  inch. 
Gauged  length,  5". 


Applied  loads. 

In  gauge 

d  length. 
Set. 

KcraarkB. 

Total. 

Per  hoiiare 
incn. 

Poftndt. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50.000 
55,000 
56.000 
57,000 
58,000 
59,000 

ElongatioD. 

Poundt. 

500 

2,500 

5.000 

7.500 

10.000 

12,500 

15,000 

17.500 

20.000 

22,500 

25,000 

27.500 

28,000 

28.500 

29.000 

29.500 

Inches. 
0. 
.0007 
.0015 
.0024 
.0032 
.0041 
.0050 
.0060 
.0068 
.0078 
.0087 
.0096 
.OOiW 
.0100 
.0101 

Inch. 
0. 

Initial  load. 

0. 

.0001 
.  0002 
.0002 
.0003 

.0103 

» 

ElaBtir  Vtnit 

Load  fclL 

28,000 
28,500 
29.000 
29,500 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39.000 
40.000 
41,000 
42,000 
43.000 
44;  000 
44,290 
33,200 
0 

56,000 
57.000 
58.000 
59,000 
60.000 
62,000 
ftl,000 
60,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
88,580 

.  0225 
.0730 

.0767 
.0810 
.0870 

• 

m 

.1000 

.1107 

.1272 

.1394 

.  1570 

.17 

.19 

.22 

.24 

.27    • 

.31 

.38 

.46 

.63 

.78 

Tennile  strencfh. 

At  time  of  riipi  uio. 
—  24.4  per  ceut. 

0 

1.22 

Elongation  of  inch  sections,  ".14,  ".21,  ".57,»  ".18,  ".12, 
T'^iameter  at  fracture,  ".53;  area,  .221  square  inch. 
Contraction  of  area,  55.8  per  cent. 
Fractured  at  the  middle  of  stem.    Api)earanee  silky, 

H.  Ex.  161 39 
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TEMPEEATUEE   TESTS. 


No.  4540. 

MAB£9, 


Diameter,  ".798. 

Sectional  area,  .50  sqiiare  inch. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
incJi. 

Blo;igation. 

Set. 

Poundt. 

500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22,500 
25,000 
27,500 
28,000 
28.500 
29,000 
27,000 
27,  (^ 
28,000 
28.600 
20,000 
29,500 
80,000 
31,000 
82,000 
33,000 
84,000 
85,000 
36,000 
87,080 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
47,580 
39,200 
0 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
60,000 
55,000 
66.000 
67,000 
68.000 
64,000 
55,000 
66,000 
67,000 
68,000 
69,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70.000 
72,«00 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,fH)0 
90.000 
92,000 
94,000 
96,160 

Inch. 

0. 

.0007 
.0016 
.0024 
.0033 
.0040 
.0049 
.0058 
.0067 
.0075 
.0084 
.0094 
.0095 
.0097 
.0102 
.0330 
.0656 
.0500 
.0607 
.0661 
.0706 
.0766 
.0848 
.0046 
.1052 
.1185 
.1278 
.1423 
.1573 
.1746 
.19 
.21 
.23 
.26 
.29 
.88 
.38 
.46 
.60 
.77 

Inch. 
0. 

Initialload. 

* 

Elastic  Hmll. 
I^ad  fell. 

« 

• 

• 

Teiinile  stren^tli. 
At  tiuie  of  rupture. 
=^23.6  per  cent. 

0. 

0. 

0. 

...... ...,i.. 

0 

LIS 

Elongation  of  inch  sections:  ".14,  ".20,  ".51*,  ".20,  '>.13. 
Diameter  at  fracture,  ".57;  area,  .255  squai^e  inch. 
Contraction  of  area^  49  per  cent. 
Fractured  at  the  middle  of  stem.    Appearance^  silky. 


TEMPERATURE   TESTS. 

X 

l^o.  4541. 

Mark  11. 
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Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


Applied  loads. 


TotaL 


Poxmdt. 

500 

2,500 

5,000 

7,500 

10.000 

12.500 

15.000 

17,500 

20,000 

22,500 

25,000 

27,500 

29,500 

32,000 

32,500 

33,000 

33,500 

81,000 
31,500 
32,000 
32,500 
33,000 
33,500 
34,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
51,000 
52,000 
53,000' 
54,000 
55,000 
66,000 
56,860 
50,400 
0 


Per  sanare 
inon. 


rounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 

'  50,000 
55,000 
59,000 
64,000 
65,000 
66,000 
67,000 

62,000 

68,000 

64,000 

65,000 

66,000 

67,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

113,960 


In  gauged  length. 


Elongation.'       Set. 


Inch.' 

0. 

.0007 
.0016 
.0025 
.003:i 
.0042 

.oo.n 

.0060 
.0068 
.0077 
.0085 
.0095 
.0104 
.0112 
.0114 
.0115 
.0117 

.0245 
.0450 
.0408 
.0490 
.  0520 
.0548 
.0600 
.0648 
.07^5 
.0781 
.0870 
.00:i8 
.1020 

.lia*) 

.1200 

.1202 

.1890 

.1510 

.1620 

.1747 

.19 

.20 

.22 

.23 

.26 

.30 

.33 

.88 

.47 

.64 


Jnek. 
0. 


.88 


0. 


0. 
0. 
0. 


Bemarkt. 


Initial  load. 


ElttAtic  limit 
Load  IcLL 


Tensile  strength. 
At  time  of  mpt-nre. 
=  17.6  per  cent. 


Elongation  of  inch  sections:  'MO,  ".16,  ".37*,  ".14,  ".11. 
Diameter  at  fracture,  ".64;  area,  .322  square  inch. 
Contraction  of  area,  35.6  per  cent. 

Fractured  at  the  middle  of  stem.    Appearance,  silky,  interspersed 
T^ith  fine  granulation. 
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TEMPERATURE   TESTS. 


^0.  4542, 

Mabk  13. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  5". 


Applied  loadH. 
ToteL 


MK) 
2,500 
5,000 
7,500 
10,000 
lU,  000 
15,000 
17,500 
20,000 
22,500 
25,000 
27,500 
30,000 
32,500 
35,000 
35,500 
36,000 
36,500 
37,000 
35,000 
35,500 
36,000 
36,500 
37,000 
37,500 
38, 000 
39,000 
40,000 
41.(JO0 
42.  ()00 
43,000 
44.000 
45.000 

46,  UOO 

47.  000 
48,000 
40,000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55,000 
56,000 
57, 000 
58,000 
50.  000 

,60,000 
61,000 
63,000 
63,450 
50,800 
0 


Id  ^Aug<Hl  lengt  li. 


Per  8<)uare 
inc 


nyare  ElongaUon. 


Pound». 

1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,«00 

55,000 

60,000 

65,000 

70,000 

71,000 

72,000 

73,000 

74,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

78,000 

80,000 

82,000 

84.000 

86,000 

88,000 

00, 000 

92,000 

94.000 

06,  UOO 

98,000 

100,000 

102,000 

104,000 

106,  UOO 

108,  UOO 

110, 000 

112,000 

114,000 

116,000 

118.000 

120, 000 

122,000 

126, 000 

126. 900 


Inch. 

0. 
.0007 
.0016 
.0025 
.  0(»32 
.0011 
.  0050 
.0050 
.0067 
.0077 
.0086 
.0095 
0103 
.  0113 
.0122 
.0124 
.0126 
.0128 
.0134 
.0300 
.0436 
.0467 
.0484 
.  0513 
.0540 
.0566 
.0637 
.0680 
.0748 
.0805 
.  0872 
.0929 
.1008 
.1067 
.  1152 
.1230 
.1310 
.1395 
.15 
.16 
.17 
.18 
.10 
.20 
.22 
.25 
.27 
.30 
.85 
.54 


.75 


Set. 


Inch. 
0. 


Bemarka. 


.COOl 


.0001 


.0002 


.0003 


Initial  l^pd. 


Rlasticll-nit 
Load  foil. 


.1155 


Tensile  atrenfffh. 
At  time  of  riiptiiTO. 
=  16  per  cent. 


Elongation  of  inch  sections:  ".10,  ".19*,  ".24*,  ".13,  ".09. 
Diameter  at  fracture,  ".71;  area,  .396  square  inch. 
Contraction  of  area,  20.8  per  cent. 

Fractured  2".3  from  the  neck.    Appearance,  fine  granular,  radiating 
^om  a  dull  spot  at  the  circumference. 


TEMPERATURE   TESTS, 
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No.  454C. 

Mark  10. 
Diameter,  '^798. 
Sectional  area,  .50  square  inch. 
Gauged  leugth,  5". 


Applied  loads. 


Id  ganged  length. 


Total. 

PtT  BGuare ' 
incii. 

Pounds. 

Pounds. 

500 

1,000 

2,500 

5,000 

5.000 

10,000 

7.500 

l.'S.OOO 

10.  (HH) 

20,000 

12.  500 

25.000 

15.000 

30.000 

17,500 

35,000 

20,000 

40.000 

2:5.500 

45,000 

25, 000 

50,000 

27,  .^»00 

55,000 

30, 000 

60,000 

31,000 

62,000 

32,000 

54,000 

32.  500 

65,000 

33,000 

66,000 

34,000 

68,000 

34,5^ 

69,000 

34.000 

68,000 

34,500 

69,000 

35,000 

70,000 

35,500 

71,000 

36,000' 

•      72, 000 

37,000 

74,000 

38,000 

76.  OU) 

39,000 

78,000 

40,000 

80.000 

41,000 

82.000 

42,000 

84,000 

43.000 

86,600 

41,000 

88,000 

45, 000 

90,000 

46,000 

92.000 

47,000 

94,000 

48,000 

96,000 

49,000 

98,000 

50,000 

100,000 

50,  000 

100,000 

500 

1,000 

5,000 

10.000 

10,000 

20,000 

15,000 

30,000 

20.000 

40.000 

25,000 

50.000 

30,000 

60,000 

35, 000 

70.000 

40,000 

80,000 

45,000 

90,000 

40.000 

80,000 

35,000 

70,000 

30.000 

60,000 

25,000 

50,000 

20,000 

40,000 

15.000 

30,000 

10,000 

20,000 

&.000 

10,000 

500 

1,000 

Elongation.'        Set. 


Iteni.irka. 


Ineh. 
0. 


luilial  load. 


0. 


Ineh. 
0. 

.0007 

.0015 

.0024 

.0033 

.0040 

.0050 

.0058 

.0067 

.0075 

.0084 

.0093 

.0102 

.0105 

.0108 

.0110 

.0112 

.0115     ■  Elautic  limit 

.0121     '  LoadfeU. 

.0158   


0. 


0. 


.0197 
.0250 
.0278 
.0295 
.0317 
.0367 
.0419 
.0465 
.0513 
.0567 
.0600 
.0677 
.0721 
.0778 
.0815 
.0881 
.0956 
.1018 
.1097 
.1119 
.0885 
.0898 
.0918 
.0937 
.0957 
.0980 
.1001 
.1024 
1050 


.0850 
.0885 


•  ;JJg^     1  I  ];eadiii<::R  after  bar  had  hern  loaded  with  100,000 


1065 
.1046 
.  1027 
.1007 
.0987 
.0965 
.0940 
.0915 
.0888 


pounds  per  square  inch. 
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TEMPERATURE   TESTS. 


Ko.  4546 — Continued. 


Applied  loads. 

In  gauged  leiii^th. 

Total. 

Per  sq  aare 
inoli. 

Elongation. 

Set. 

Poundt. 
52,000 
54(000 
56,000 
58,000 
60.000 
62.000 
64.000 
66,000 
66,880 
62,900 
0 

Pounds. 
104.000 
108,000 
112,000 
116,000 
120,000 
124,000 
128.000 
132,000 
133,760 

Inch. 

.12 
.14 
.16 
.19 
.21 
.24 
.30 
.38 
.50 

Inch. 

^ 

t 

Tensile  siren  ^h. 

At  Hniu  at  Arft.pt iitn 

0 

.65 

=  13.  i)er  cent. 

Elongation  of  inch  sections:  ".09,  ".10,  ".17,  ".20*,  ".09. 
Diameter  at  fracture,  ".72;  area,  .407  square  inch. 
Contraction  of  area,  18.6  per  cent.  \ 

Fractured  2".3  from  the  neck.    Appearance,  granular,  radiating  from 
a  duU  spot  at  the  circumference. 


TEMPERATURE   TESTS. 
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No.  4543. 

Mark  17. 


Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Ganged  length,  5''. 


Applied  loada. 


Total. 


Pound$. 
5U0 
2,500 
6,000 
7,500 
10,000 
12,500 
15,000 
17.500 
20,000 
22,500 
25,000 
27,500 
80,000 
32,600 
31,500 
35,000 
32,000 
32,500 
83,000 
33,600 
34,000 
34,500 
35.000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
64,000 
56,000 
58,000 
60.000 
62,000 
62,750 
62,400 
0 


Per  Muftre 
inon. 


Faundt. 

1,000 

6,000 

10,000 

16,000 

20,000 

25,000 

30,000 

36.000 

40,000 

46,000 

60.000 

66,000 

60.000 

66.000 

60,000 

70,000 

64,000 

65,000 

66,000 

67,000 

68,000 

60,000 

70,000 

72,000 

74,000 

.   76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

04,000 

06,000 

'  98,000 

100,000 

104,000 

106,000 

112,000 

116,000 

120,000 

124,000* 

125,600 


In  gauged  lengths. 


Elongation. 


Inch. 

0. 
.0007 
.0016 
.0028 
.0081 
.0040 
.0048 
.0066 
.0064 

.oora 

.0082 
.0091 
.0100 
.0109 
.0118 


.0297 

.0430 

.0438 

.0448 

.0466 

.0490 

.0507 

.0550 

.0503 

.0041 

.0684 

.0724 

.0778 

.0828 

.0875 

.0986 

.0986 

.1042 

.1102 

.1160 

.1226 

.1300 

.16 

.18 

.20 

.23 

.29 

.42 

.49 


.46 


Set. 


Inch, 
0. 


0. 


0. 


0. 


Remarks. 


Initfalload. 


Elastic  limit. 
Load  fell. 


1009 


Tensile  strength. 
At  time  of  mptnre. 
=9.2  per  cent. 


Elongation  of  inch  sections:  ".08,  'Cl2*,  MO,  ".08,  ".08. 
Diameter  at  fracture,  ".75;  area,  .442  square  inch. 
Contraction  of  area,  11.6  per  cent. 
Fractured  1".85  from  the  neck.    Appearance,  fine  granular. 
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No.  4544. 

Mark  19. 


Diameter,  ''.798. 

Sectional  area,  .50  square  incb. 

Gauged  length,  5". 


AppIiM  loads.  '        In  ganged  length. 
Total.    ,  ^^W«*  Elongation.'        Set 


Potindg. 

500 

2.500 

.5,000 

7,500 

lO.UOO 

12,500 

15.000 

17,500 

20,  (KK) 

22.500 

25.000 

27,500 

30.000 

32, 500 

34.000 

31.000 
SL-'MJO 
32.000 
32,500 
33,000 
33,500 
34,000 
34,500 
35,000 
36,<)00 
37.000 
38. 000 
39.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
40.000 
50.000 
52,000 
54.000 
50.000 
58,000 
60,000 
61,800 
0 


IlcniarkH. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35.000 
40,  (KM) 
45,000 
50.000 
55,000 
60,000 
65,000 
68,000 

62.000 

63.000 

64.000 

65.000 

66.000 

67.000 

68.000 

69,000 

70,000 

72,000 

74,000 

76,000 

78.000 

80,000 

82,000 

84,000 

86,000 

88.000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120, 000 

123,600 

0 


Initial  load. 


0. 


0002 


.0002 


Inch.      I       Inch. 
0.  0. 

.0006      

.0014      

. 0022      

.  oo:m)     

.0039      

.0047 

.0056 

.0006 

.0074 

.0083 

.0002 

.0100 

.0lw9      

.0115     Elantic  limit. 

.  Load  IcU. 

.0179      

.  02:10      

.0432    , 

.0400      

.0475    , 

.0488      1 

.(504      1 

.0.V27      i 

.(!>40 

.  0501 

.0637 

.0677 

.  0723 

.0775 

.0815 

.0870 

.0920 

.0970 

.  1028 

.1100 

.1160 

.  1223 

.1208 

.1378 

.16 

.18 

.20 

.25 

.31 


.1082 


.50 


IVnsilo  strenctli. 
—  10  per  cent. 


Fractured  under  the  maximum  load. 

Elongation  of  inch  sections:  ".08,  ".13*,  'M3»,  ".09,  ".07, 

Diameter  at  fracture,  ".75;  area,  .442  siiuare  inch. 

C(mtraction  of  area,  11.6  per  cent. 

Fractured  2".33  from  the  neck.  Appearance  of  fracture,  fine  gjranuhir 
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Ko.  4545. 

Mark  22. 


Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


PoundM. 

500 
2,500 
5,000 
7.500 
10,000 
12,500 
15,000 
17.500 
20,000 
22,  500 
25,000 
27,500 
30,000 
32,500 
35,000 
37,500 
40,000 
40.500 

38,000 
38, 500 
39,000 
39,500 
40.000 
40,500 
41,000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54.000 
50,000 
58,000 
60  0(iO 
G2, 000 
62. 650 
0 


Per  sqiiare 
iBch. 


P&unds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75.100 
80,000 
81,000 

76, COO 

77,000 

78,000 

79,000 

80,  OUO 

81,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96.000 

98.000 

100,000 

104,000 

108.000 

112, 000 

116,000 

120,000 

124,000 

125,700 

0 


In  gauged  length. 


Elongation. 


Inch. 

0. 

.0007 
.0015 
.0023 
.0033 
.0040 
.0049 
.0057 
.0065 
.0075 
.0082 
.0092 
.0100 
.0108 
.0117 
.0125 

'  .0135 
.0137 

.0267 

.0000 

.0610 

.0628 

.0640 

.0658 

.0678 

.0720 

.0768 

.0802 

.0846 

.0895 

.0944 

.0992 

.1060 

.1120 

.12 

.13 

.16 

.19 

.22 

.29 


.26 


Set. 


Stemarks. 


Inch. 
0. 


Initial  load. 


0. 


0. 


0. 


0. 


u. 


Elantic  limit. 
Load  foil. 


.  0825 


Tensile  strcnfftb. 
=  5.2  per  rent. 


Fractured  under  the  maximum  stress  at  center  punch  mark  dcliuing 
limit  of  gauged  length. 
Elongation  of  inch  sections:  ".04,  ".05,  ".05,  ".00,  ".0C». 
Fractured  at  the  neck.    Ax)pearance,  tine  granular. 
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TEMPEKATUBE  TESTS. 

0 

Compressed  bars  tested  after  a  period  of  rest  and  other  special  treat- 
ment. 

.  .These  special  tests,  with  bars  from  the  second  lot  of  metal  intended 
for  temperature  tests,  were  made  for  the  purpose  of  supplementing  a 
current  series  of  tests  upon  the  eflTect  of  overstraining  and  alternate 
tensile  and  compressive  stresses  on  steel  and  cast  iron,  sup])lying  data 
upon  material  embracing  a  wide  range  in  chemical  composition. 

Test  3346a.    Steel  marked  1. 

The  tensile  strength  of  this  metal,  shown  by  specimen  No.  5242 
recorded  in  the  section  of  temperature  tests  comprising  the  tensile  tests 
of  the  metal,  was  78,800  pounds  per  square  inch.  It  had  an  elastic 
limit  of  59,800  pounds  per  square  inch,  and  the  test  was  characterized 
by  a  fall  of  the  load  immediately  after  the  elastic  limit  was  reached, 
when  stretching  proceeded  under  53,000  pounds  per  square  inch  ten- 
sion. 

With  the  present  specimen,  the  elastic  limit  in  the  original  compres- 
sion test  was  56,000  pounds  per  square  inch.  This  was  the  maximum 
compression  stress  applied,  after  wliich  the  bar  rested  without  load  a 
period  of  19  months.  At  the  expiration  of  this  time  the  test  was 
resumed,  loading  the  metal  by  tension. 

Apparently  there  was  a  set  of'^'.OOOl  at  15,000  pounds  per  square  inch, 
but  no  additional  set  was  observed  at  40,000  pounds  per  square  inch. 
At  45,000  pounds  per  square  inch  the  set  was  ".0004.  The  elastic  limit 
taken  at  46,000  pounds  per  square  inch  marked  the  limit  at  which 
elongations  began  to  increase  in  their  rate. 

There  was  no  yielding  point  or  jog  in  the  tensile  curve  like  that  shown 
T)y  specimen  No.  5242. 

Steel  marked  No.  4  is  represented  by  the  test  of  eleven  special  speci- 
mens. 

In  the  plain  tests  the  elastic  limit  ranged  from  59,000  to  61,000 
pounds  per  square  inch  and  the  tensile  strength  from  86,000  to  86,820 
pounds  per  square  inch. 

Under  compression  the  primitive  elastic  limit  is  substantially  the 
same  as  in  tension. 

Specimen  No.  3343  was  first  loaded  by  compression  with  60,000 
pounds  per  square  inch;  12  days  and  16  hours  later  it  was  tested  by 
tension,  at  which  time  the  elastic  limit  appeared  to  be  35,000  pounds 
per  squaie  inch.  The  tensile  stresses  were  increased  to  50,000  pounds 
per  square  inch,  causing  a  permanent  set  of  ".0370  in  5  inches  gauged 
length. 

The  specimen  was  then  set  aside  and  rested  without  load  a  period  of 
18  months,  at  the  end  of  which  time  the  test  by  tension  was  resumed 
and  completed. 

The  elastic  limit  was  found  to  be  64,550  pounds  per  square  inch,  or 
14,550  pounds  higher  than  the  maximum  tensile  stress  which  was 
applied  before  the  period  of  rest. 

It  is  <a  notable  feature  of  this  test  that  there  occurred  a  slight  jog  in 
the  curve  after  this  load  of  64,550  pounds  per  square  inch  was  applied, 
when  the  metal  stretched  under  the  reduced  load  of  63,000  pounds  per 
square  inch. 

Commonly,  an  earlier  overstraining  by  compression  eliminates  this 
feature  when  subsequently  tested  by  tension. 

After  having  been  loaded  with  65,000  pounds  per  square  inch,  there 
followed  another  shorter  period  of  rest  of  21  days.  Within  this 
time  there   occurred  a  further    exaltation  of  the  elastic  limit,  and 
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68,000  pounds  per  square  inch  tension  was  applied  without  causing  an 
increase  in  permanent  set. 

Then  followed  a  rest  of  14  days,  and  the  test  was  resumed  under 
compression  stress. 

The  elastic  limjt  was  now  34,000  pounds  per  square  inch.  After  ap- 
plying 60,000  pounds  per  square  inch  compression  the  specimen  w^as 
turned  down  in  diameter  for  the  ])ur[>ose  of  straightening  the  stem, 
the  stress  reversed,  and  the  metal  ruptured  by  tension. 

There  was  no  well-defined  elastic  limit,  the  sets  showing  a  gi^adual 
increase  after  35,000  pcmnds  per  square  inch  had  been  passed. 

The  bar  had  a  tensile  strength  of  90,450  pounds  per  scpiare  inch  on 
the  last  sectional  area  to  which  the  stern. had  been  turned  down. 

Specimen  No.  3344  displayed  a  similiar  behavior  to  that  last 
described. 

It  was  lirst  loaded  by  compression  with  60,000  iK)unds  per  square 
inch  and  showed  an  elastic  limit  of  50,000  pounds  per  square  inch. 
The  stresses  were  reversed  and  the  elastic  limit  in  tension  had  fallen 
to  35,000  pounds  j)er  scjuare  inch.  The  loads  were  increased  to  70,000 
pounds  per  square  inch  and  a  large  number  of  measurements  taken 
trom  time  to  time  for  the  purpose  of  showing  the  disturbed  elastic 
properties,  the  curves  under  ascending  ^.n-l  descending  stresses  follow- 
ing difi'erent  paths,  indicating  a  vjiiiable  modulus  of  elasticity. 

After  resting  without  load  18  months^  83,000  pounds  per  square  inch 
tension  was  once  ajjplied  without  increasing  the  i>ermanent  set,  and 
the  curves  under  ascending  and  descending  loads  coincided. 

Eighty-three  thousand  pounds  per  square  inch  teiision  was  applied 
a  se(!on(l  time,  and  sustained  10  minutes.  The  immediate  elongation 
caused  by  this  load  was  the  same  as  in  the  first  instance.  After  2 
minutes  time  the  elongation  increased  ".0002  additional;  after  5  min- 
utes, ".0008  more. 

Between  5  and  8  minutes  rapid  stretching  set  in  and  the  elonga- 
tion increased  ".0856  over  the  first  reading.  At  the  end  of  10  minutes 
the  total  increase  was  ".0895. 

Kepeating  the  observations  under  descending  and  ascending  stresses 
the  curves  now  followed  different  paths.  This  behavior  confirmed  pre- 
vious experiments  in  which  it  ap])cared  that  distortion  was  the  direct 
cause  of  a  disturbed  modulus  of  elasticity,  and  that  stress  unaccompa- 
nied by  permanent  set  did  not  efl'cct  such  a  disturbance. 

Specimen  No.  3347r/,  after  having  been  overstrained  in  both  com- 
pression and  tension,  was  heated  a  dull  red  color  and  cooled  in  the 
open  air. 

Under  the  tensile  stresses  which  followed  heating  there  occurred  a 
jog  in  the  curve  immrdiately  after  the  new  elastic  limit  was  passed. 
Yielding  went  on  under  reduced  stresses.  This  ajipeared  tobe  a  restora- 
tion, the  result  of  the  heating.  Just  before  heating  this  feature  was 
not  present. 

Specimen  No.  3349a  was  nltenmt(  ly  loaded  with  70,0P0  pounds  per 
square  inch  tension  and  50,000  pounds  per  square  inch  comi)ression,  in 
each  direction  20  times.  The  final  tensile  strength  developed  was  91,520 
pounds  per  square  inch,  referred  to  the  sectional  area  at  the  time  of  the 
last  test,  which  is  seen  to  be  higher  than  the  tensile  strength  of  the 
specimens  once  loaded. 

Other  specimens  of  this  series  which  were  loaded  by  alternate  stresses 
similarly  showed  high  in  tensile  strength. 

Specimen  No.  3345^,  steel  marked  9,  when  first  tested  had  an  elastic 
limit  in  compression  of  58,000  pounds  per  square  inclu    The  metal  was 
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given  a  permaneTit  set  of  ".0488  on  a  gauged  length  of  5  inches.  In  the 
following  test  by  tension,  an  interval  of  rest  of  13  days  intervening,  the 
elastic  limit  was  approximately  29,000  pounds  per  square  inch. 

A  set  ot  ".U380  in  a  tensile  direction  was  given  the  S})ecinien,  and  20 
hours  later  compression  loads  were  again  applied.  After  applying 
30,000  pounds  per  square  inch  compression  the  test  was  discontinued. 
At  this  time,  however,  the  metal  took  permanent  sets  which  were  in- 
creasing with  each  increment  of  loss. 

The  metal  rested  without  load  19  months  and  8  days,  at  the  expira- 
tion of  which  time  the  test  was  resumed  under  cou)x)ression  stresses  as 
before. 

Whereiis  just  before  resting  a  load  of  30,000  pounds  per  square  inch 
caused  a  permanent  set  of  "0020, and  with  indications  that  higher 
stresses  w^ouldhave  caused  increased  set,  now^  the  metal  endured  a  load 
of  52,000  pounds  per  square  inch  compression  and  no  additional  set  was 
developed.  The  stresses  were  reversed  and  a  load  of- 55,000  pounds  per 
square  inch  tension  did  not  cause  an  appreciable  set. 

From  this  it  appears  that  there  was  an  exaltation  in  the  compressive 
elastic  limit  affected  during  the  interval  of  rest. 

Another  specimen,  Ko.  3355,  of  steel  marked  9,  was  strained  by  ten- 
sion with  70,000  pounds  iier  square  inch;  then  rested  18  months  and 
test  by  tension  resumed. 

Its  behavior  was  similar  to  that  of  other  overstrained  specimens, 
the  modulus  of  elasticity  was  variable  immediately  after  overstraining, 
recovered  and  was  nearly  uniform  after  resting,  and  the  elastic  limit 
was  raised  by  resting.      • 

Stresses  were  increased  until  the  tensile  strength  was  reajched,  but 
before  rupture  was  comi)leted  and  while  local  <Jontraction  was  going  on 
under  reduced  loads,  the  stress  was  released  and  the  specimen  removed 
from  the  testing  machine. 

The  stress  on  the  specimen  when  released  was  45,000  pounds,  the 
minimum  diameter  at  the  time  ".68;  hence  the  maximum  stress  was 
123,970  4j)ounds  per  square  inch. 

The  specimen  was  turned  down  cylindrical  to  ".672  diameter,  re- 
turned to  the  testing  machine,  and  ruptured.  The  tensile  strength  was 
38,200  pounds,  or  107,610  pounds  per  square  inch  on  the  reducted  sec- 
tional area,  the  point  of  rupture  being  3  inches  from  the  place  of  mini- 
juum  diameter  before  tumii^g  down.  « 
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No.  3Si6a. 
Mare  1. 

Initially  compressed  under  56,000  pounds  per  square  inch,  which 
caused  a  pernianeut  set  of  ".0948  in  5  inches. 

Rested  19  months,  stem  then  turned  down  from  ".798  to  ".74(>  diam- 
eter for  the  purpose  of  straightening,  and  tested  by  tension* 

Sectional  area,  .437  square  inch. 

New  gauged  length  of  5"  established. 

[See  Report,  1889,  page  436,  for  compreflsion  test.] 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  MO  u  are 
jncli. 

Elongation. 

Set. 

Pounds. 
45J7 
2, 185 
4,  H70 
6, 555 
8,740 
10. 025 
13, 110 
15,295 
17.480 
19,665 
20,102 
20,539 
20,976 
21, 413 
21,850 
22,287 
22,724 
23, 598 
24,472 
25,  346 
26. 220 
27,094 
27,968 
28,842 
29,716 
30,590 
31,464 
32, 338 
33.212 
34, 086 
34,960 
26, 200 
0 

Pounds. 
1,000 
5.000 
10,000 
15, 000 
20,000 
25, 000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
39,000 
50,000 
51,000 
52,000 
54,000 
56, 000 
58,000 
60,000 
62,  000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80, 000 

Inches. 
0. 

.0007 
.0015 
.0024 
.0034 
.0043 
.0O.)2 
.0061 
.Ol>70 
.0081 
.0084 
.0091 
.0382 
.  0436 
.0486 
.0535 
.0574 
.  0737 
.0881 
.1013 
.1178 
.  i:J79 
.1590 
.1793 
.21 
.23 
.28 
.32 
.39 
.48 
.71 

Inch. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0004 

Initial  load. 

• 

Elastic  limit 

# 

• 

.0393 

.1056'" 

'leiiBile  Btrengtii. 
Al  time  of  rti]>ture. 
—  21.0  per  cent. 

0 

1.20 

Elongation  of  inch  sections,  ".13,  ".17,  ".54»,  ".22,  ".14. 
Diameter  at  fracture,  ".48;  area,  .181  square  inch. 
Contraction  of  area,  58.6  per  cent. 
Fractured  3''  from  the  nock.    Appearance^  flue  silky. 
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Ko.  3343a. 
Mark  4. 


This  specimen  was  initially  compressed  with  60,000  pounds  per  square 
iucb^  causing  a  permanent  set  of  ".0786  i^  5  inches. 

Bar  rested  12  days  16  hours,  tlien  stem  turned  down  from  1".0092  to 
".9G1  for  the  purpose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .725  square  inch. 

Ganged  length,  5". 

Tension  loads  applied  up  to  50,000  pounds  per  square  inch,  causing  a 
permanent  set  of  .0370  square  inch. 

Tension  test  resumed  after  resting  18  months. 

[See  Report,  1889,  page  409,  for  prevloas  tests.] 


Applied  loads. 


Total. 


Poundt. 
72.5 

7,250 
U,SOO 
21.750 
20,000 
21,750 
14,500 

7,250 
29,000 
32,625 
29,000 
21,750 
14.500 

7,250 
34,075 
34,800 
35,525. 
36,250 
82,625 
20.000 
21,750 
14,500 

7,250 

7,250 
14.500 
21,750 
29,000 
86,250 
86,975 
37,700 
38,425 
89,150 
39, 875 
40,600 
41,325 
42,050 
42,776 
43,500 
39,875 
86,250 
29,000 
21,750 
14,500 

7,250 

7,250 
14,500 
21,750 
29,000 
36,250 
89,875 
43,600 
44,225 
44,950 
45,675 
46,400 
46,800 
45,675 
46,400 
47,125 


Per  square 
inch. 


Poitndt. 
1.000 
10,000 
20,000 
30,000 
40,000 
30,000 
20,000 
10,000 
40.000 
45,000 
40,000 
30,000 
20,000 
10,000 

,  47,000 
48.000 
49,000 
50.000 
45,000 
40,000 
80,000 
20,000 
10,000 
10,000 
20,000 
30,000 
40,000 
60,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56.000 
57,000 
58,000 
50,000 
60,000 
65,000 
60,000 
40,000 
80,000 
20,000 
10,000 
10.000 
20,000 
80,000 
40,000 
50,000 
65,000 
60,000 
61.000 
62,000 
63,000 
64,000 
64,550 
63,000 
64,000 
65,000 


In  gauged  length. 


Elongation. 


Inch, 
0 
.0385 
.0402 
.0420 
.0437 
.0420 
.0402 
.0385 
.0437 
.0447 
.0437 
.0420 
.0402 
.0386 
.0456 
.0457 
.0458 
.0460 
.0452 
.0443 
.0428 
.0410 
.0393 
.0303 
.0410 
.0428 
.0446 
.0463 
.0465 
.0467 
.0460 
.0470 
.0471 
.0486 
.0488 
.0400 
.0401 
.0490 
.0480 
.0472 
.0455 
.0437 
.0420 
.0403 
.0403 
.0420 
.0438 
.0455 
.0472 
.0480 
.0490 
.0491 
.0492 
.0491 
.0485 


.0850 
.1032 
.1QS8 


Set. 


Ifieh. 

.0370 


Bemarlcs. 


Micrometer  reset  at  last  permanent  set. 


.0370 


.0370 


.0378 


o:;80 


Xicromotor  foand  out  of  order  and  rea^nsted. 


.0386 


Elastic  limlk 
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TEMPERATURE   TESTS. 


No.  3343a— Cod  tinued. 


Applied  loads. 


In  flanged  length. 


Total. 


725 
7,720 
14,500 
21,750 
29.0O0 
36, 250 
2«.000 
21,750 
14,500 
7,250 
36,  250 
43, 500 
36,  250 
43. 500 
43,500 
44.  225 
44,950 
45,675 
46,400 
47, 125 
47,850 
48, 575 
49,300 


'XX'"  Kl«ngRtIon.|        Set. 


rounds. 

Poundt. 

43, 500 

60.000 

36. 250 

50,000 

29,000 

40,000 

21.750 

30,000 

14,500 

20,000 

7,250 

10,000 

7, 250 

10,000 

14.500 

20,  000 

21,750 

30,000 

29,000 

40,000 

36. 250 

50, 000 

43,500 

60,000 

36,  250 

.50.000 

29.000 

40,000 

21, 750 

30.000 

14, 500 

20, 000 

7, 250 

10.000 

7.250 

10,000 

14,500 

20,000 

21, 750 

30,000 

29,000 

40.000 

21,750 

30,000 

14, 5(50 

20,000 

7, 250 

10, 000 

7.250 

10,000 

14,500 

20. 000 

21,750 

30.000 

29.000 

40,  000 

'  36.  250 

50,000 

29, 000 

40,000 

21,750 

30.000 

14,500 

20,000 

7,  250 

10,000 

7,250 

10.000 

14, 500 

20,000 

21,750 

30,000 

29.000 

49,000 

36. 2o0 

50,000 

43.  500 

60,000 

36.  250 

50.000 

29.000 

40,000 

21.  750 

30,000 

14,500 

20,000 

7,250 

10,000 

1,000 
10,  000 
20.000 
30. 000 
40,000 
50,000 
40,000 
30, 000 
20,000 
10,000 
50, 000 
60,000 
50.000 
60,000 
60.000 
61,000 
62, 000 
63, 000 
64,000 
65,000 
66,000 
67,000 
68,000 


Inch. 
.1074 
.1055 
.1035 
.1015 
.0094 
.0972 
.0968 
.0987 
.1007 
.  1027 
.1047 
.1070 
.1052 
.1034 
.1014 
.0995 
.0974 
.0970 
.0900 
.1010 
.1030 
.1011 
.0992 
.0973 
.0972 
.0990 
.1010 
.  1030 
.1050 
.1032 
.  1012 
.0994 
.0975 
.0972 
.0990 
.1010 
.1030 
.1050 
.1070 
.1055 
.1035 
.  1015 
.0995 
.0975 


Inch. 


BemarkH. 


- 1 


0931 


.  1954 


P 


.0955 


0955 


.  0955    ,  Bar  removed  from  ranrtliino. 


.0970 
.  098'J 
.1007 
.  1025 
.1043 
.1025 
.1007 
.0989 
.0970 
.1042 
.1060 
.1042 
.1062 
.1062 
.1063 
.1065 
.1067 
.1069 
.1070 
.1072 
.1075 
.1077 


Test  resumed  alter  resting  21  da.yn. 

.  0955    I  Micrometer  reset  to  last  reading. 


.0055 


.  0955 
.0955 


.0955 


.0955 
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After  a  rest  of  14  days  without  load,  test  resumed  under  compres- 
sion stresses. 
Sectional  area  assumed  to  have  remained  at  .725  square  inch. 
Gauged  length,  5".0955. 


Applied  loads. 

In  ganged  lengtli. 

Semarks. 

1 

Total. 

Per  square 
Pnch. 

Compres- 
sion. 

Set. 

Foundi. 
725 
3,625 
7,250 
10, 875 
14, 500 
18, 125 
21,750 
24,650 
25,375 
26,100 
26,825 
27,550 
28,275 
29,000 
29,725 
30,450 
31, 175 
31,900 
32,625 
33,350 
34,075 
34,800 
35,525 
36,250 
37,700 
39,150 
40,600 
42,050 
43,500 

,  Foundt, 
'        1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
•45,000 
46,000 
47,000 
48,060 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 

Inch. 

0. 

.0006 
.0016 
.0024 
.0033 
.0041 
.1)050 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit. 

■ 

■ 

.0062 
.0065 
.0069 
.0073 
.0077 
.0081 
.0087 
.0091 
.0097 
.0103 
.0111 
.0117 
.0127 
.0134 
.0145 
.0156 
.0182 
.0202 
.0250 
.0267 
.0322 

.0003 

.0013 

.0032 

.0068 
"•• \ 

-.0215 

Stem  turned  down  to  ''.714  diameter  and  test  resumed  under  tension 
stresses. 
Interval  of  rest  22  hours. 
Sectional  area,  .40  square  inch. 
New  gauged  length  of  5"  established. 

H.  Ex.  161 40 
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Applied  loads. 


Total. 


Pounda, 
400 
2,000 
4,000 
6,000 
8,000 
10.000 
12,000 
14,000 
14.400 
14,800 
15,200 
15,000 
16.000 
16,400 
16,800 
17,200 
17,600 
18,000 
18.400 
18,800 
19,200 
19,600 
20,000 
20.400 
20.800 
21,200 
21,600 
22,000 
22.400 
22,800 
23,200 
23,600 
24,000 
24,400 
24.800 
25,200 
25,600 
26,000 
26,400 
26,800 
27.200 
27,600 
28.000 
28,800 
29,600 
30,400 
31,200 
32,000 
32,800 
33,600 
34,400 
35, 200 
36,000 
36,180 
20,900 
0 


Peraqiiare 
ioch. 


Found*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
36.000 
37,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,006 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
90,450 


In  gauged  length. 


Elongation. 


Inch. 

0. 

.0007 
.0016 
.0026 
.0034 
.0042 
.0052 
.0062 
.0064 
.0067 
.0009 
.0072 
.0074 
.0078 
.0081 
.0084 
.0087 
.0092 
.0095 
.0099 
.0105 
.0109 
.0115 
.  0122 
.01i7 
.0133 
.0140 
.0148 
.0158 
.0166 
.0177 
.0188 
.0201 
.02J5 
.  0226 
.02(1 
.0259 
.0278 
.0301 
.0320 
.0345 
.0381 
.0425 
.0555 
.0754 
.0948 
.1160 
.1371 
.17 
.20 
.25 
.30 
.47 
.51 


.93 


Set. 


Ineh. 
0. 
0. 
0. 

.0002 
.0002 
.0001 
.0001 
.0002 


.0005 


.0012 


.0027 


.0050 


.0093 


.0158 


.0288 


.  1201 


Bemarks. 


Initial  load. 


Tenwilo  Btrenifth. 
At  time  of  rupture, 
or  cent. 


Elonga^tion  of  inch  sections,  'MO,  ".11,  ".21,  ".38*^  ".13. 
Diameter  at  fracture,  ".50;  area,  .196  square  inch. 
Contraction  of  area,  51.0  per  cent. 
Fractured  2".75  from  the  neck.    Appearance,  fine  silky. 
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Mark  4. 

This  specimen  was  initially  compressed  with  a  load  of  60,000  pounds 
per  square  inch,  causing  a  permanent  set  of  '^0937  in  5  inches.  Bested 
12  days  and*  18  hours,  then  stem  was  turned  down  from  l."0092  to 
."973  diameter  for  the  purpose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .7436  square  inch. 

Gauged  length,  5". 

Tension  loads  were  applied  up  to  70,000  pounds  per  square  inch, 
causing  a  permanent  set  of  'M570.  Bar  rested  18  months  and  tension 
test  resumed. 

[See  Boport,  1889,  page  410  for  previous  test.] 


Applied  loads. 


Total. 


Pounds. 
744 

7,436 
14,872 
22,308 
28,744 
37,180 
44,616 
37,160 
29,744 
22,308 
14,872 

7,436 
44,616 
48.334 
50,565 
51, 308 
52, 052 
52, 795 
53,539 
54,282 
65,026 
55,770 
52,052 
44,616 
87,180 
29,744 
22.308 
14,872 

7,436 
55,026 

44,616 
34,210 
44,616 
55,026 
55,770 
56,514 
57,257 
58,001 
58,744 
50,488 
52,052 
44,616 
87,180 
29,744 
22,308 
14,872 
7,436 
7,436 
14,872 
22,308 
29,744 
37,180 
44,616 
52, 052 
59,488 


Pemquare 
inch. 


Poundt. 
1,000 
10,  (NX) 
20,000 
80,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 
60,000 
65,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
70,000 
60,000 
60,000 
40,000 
30,000 
20,000 
10,000 
74,000 

60.000 
46,000 
60,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80.000 
70,000 
60,000 
50,000 
40,000 
80,000 
20,000 
10,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
80,000 


In  gauged  length. 


Elongation. 


Inch. 

0. 

.1687 
.1605 
.1623 
.1641 
.1660 
.1678 
.1660 
.1642 
.1623 
.1604 
.1585 
.1678 
.1687 
.1692 
.1604 
.1696 
.1699 
.1700 
.1701 
.1704 
.1705 
.1697 
.1679 
.1660 
.1642 
.1623 
.1004 
.1585 
.1703 

.1678 


.1678 
.1703 
.1705 
.1707 
.1708 
.1711 
.1712 
.1714 
.1696 
.1678 
.1600 
.1641 
.1623 
.1603 
.1585 
.1585 
.  IfMKJ 
.1622 
.1640 
.1059 
.1677 
.1695 
.1713 


Set. 


Inch. 
.  1570 


Bemarks. 


Micrometer  reset  to  the  last  ohsorved  set. 


.1570 


.1570 


.1500 


Siintsined  losd  one  half  honr  with  no  change  in 

elongation. 
I^ad  left  on  specimen  over  night. 
Load  on  specimen  in  morning  alter  15  hovMf. 


.1560 
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No.  3344a — Continued. 


Applied  loads. 

Id  gauged  length. 

Kemarks. 

. 

Total. 

Per  square 
incn. 

Elongatiofi. 

Set. 

Poundt, 

Pounds. 

Inch. 
.1714 
.1714 
.1716 
.1718 
.1720 
.1715 
.1697 
.1678 
.1661 
.1642 
.1623 
.1604 
.1586 
.1585 
.1603 
.1623 
.1642 
.1660 
.1678 
.1606 
.1715 
.1720 
.1722 
.  1730 
.2575 
.2615 
.2610 
.2592 
.2672 
.2550 
.2527 
.2505 
.2481 
.2456 
.2447 
.2468 
.2490 
.2510 
.2532 
.2564 
.2580 
.2610 
.2591 
.2610 
.2592 
.2572 

Inch, 

After  10  minntes. 
After  15  minules. 

Elastic  limit 
Aftfir  2  minntea. 
After  5  minutes. 
After  8  minntes. 
After  10  minutes. 

No  change  after  5  minutes. 

. 

60,232 
60,975 
61.719 
59,488 
52.052 
44, 616 
37, 180 
29,744 
22,308 
14,872 
7,436 
7,486 
14,872 
22,808 
29.744 
37,180 
44,616 
52,052 
59,488 
61,719 

81,000 
82,000 
83,000 
80.000 
70,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
70,000 
80,000 
83,000 
83,000 
83,000 
83,000 
83,000 
80,000 
70,000 
60.000 
50,000 
40,000 
80,000 
20,000 
10,000 
10.000 
20,000 
30.000 
40,000 
50.000 
60,000 
70,000 
80,000 
70,000 
80,000 
70.000 
60,000 

.  1J>70 

"'so.' 488*' 
52,052 
44,616 
37,180 
29,744 
22,308 
14,872 
7,436 
7.436 
14,872 
22,308 
20,744 
37,180 
44,616 
52,052 
59,488 
52,052 
59,488 
52,052 
44,616 

.2432 

* 

.2437 
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Specimen  rested  without  load  35  days  then  test  resumed  under  com- 
pression stresses. 
Sectional  area  called  .7436  square  inch,  as  in  the  preceding  test. 
Gauged  length,  5",2437. 


Apiklied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

PoundB. 

744 
3,718 
7,436 
11,154 
14.872 
18,590 
19,334 
20,077 
20,821 
21,505 
22,308 
23,052 
23,706 
24,539 
25,282 
26,026 
26,770 
27.513 
28,257 
29.000 
29,744 
30, 488 
31,231 
31,975 
32,718 
33,462 
34,206 
84,949 
85,693 
86,436 
37,180 

Poundi, 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35.000 
36,000 
37.000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 

Inch. 

0. 

.0008 
.0018 
.0027 
.0037 
.0046 
.0048 
.0050 
.0063 
.0055 
.0057 
.0060 
.0063 
.0066 
.0071 
.0074 
.0079 
.0083 
.0089 
.0096 
.0101 
.0108 
.0113 
.0121 
.0129 
.0142 
.0155 
.0166 
.0178 
.0193 
.0215 

Inch. 
0. 
0. 
0. 
0. 
0. 
.0003 

Initial  load. 

• 

• 

1 

.0005 

.0012 

.0029 

.0059 

.0123 

630 


TEMPERATURE   TESTS. 


Compression  test  discontinued. 

Stem  turned  down  to  ".714  diametei*  and  test  resumed  under  ten- 
sion  stresses. 
Interval  between  tests,  22  hours. 
Sectional  area,  .40  square  inch. 
I^ew  gauged  length  of  5"  established. 


Applied  loads. 


Total. 


Poundi. 
400 
2,000 
4.000 
6,000 
8,000 
10,000 
12,000 
14.000 
10,000 
18,000 
20,000 
20.400 
20,800 
21,200 
21.000 
22,000 
22,400 
22,800 
23,200 
28,600 
24,000 
24,400 
24,800 
25,200 
26,600 
26,000 
26,400 
27,200 
28,000 
28,800 
20,600 
30,400 
81,200 
•2,000 
82,800 
38,600 
34,400 
85,200 
36,000 
36,800 
37,600 
88,400 
38,900 
81,800 
0 


Per  square 
incn. 


PoundB. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.000 
35,000 
40,000 
46.000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67.000 
58,000 
50.000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
07,250 


In  gauged  length. 


Elongation. 


Jneh, 
0. 

.ooa*} 

.0015 

.0024 

.0032 

.0040 

.0049 

.0058 

.0069 

.0079 

.0091 

.0093 

.0096 

.0099 

.0102 

.0104 

.0108 

.0111 

.0114 

.0117 

.0120 

.0123 

.0126 

.0129 

.0132 

.0136 

.0141 

.0149 

.0159 

.0168 

.0178 

.0190 

.0203 

.0217 

.0231 

.0246 

.0271 

.0283 

.0313 

.0385 

.1215 

.20 

.31 


.70 


Sot. 


Remarks. 


Inch,      I 

0.  ,  Tnitialload. 

0.  1 


0. 
0.* 


0. 

.0001 
.0002 
.0004 


.0009 


.0015 


0022 


,0033 


.0071 


.0141 


Tensile  strength. 
At.  lima  of  rupturt. 
=14. 0  per  cent. 


Elongation  of  inch  sections:  ",07,  ".07,  ".07,  ".23,  ".26», 
Diameter  at  fracture,  ".52;  area,  .212  square  inch. 
Oontraction  of  area,  47.0  per  cent. 
Fractured  1"«9  from  the  neck.    Appearance,  fine  silky. 
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Mark  4. 

Initially  compressed  nnder  60,000  pounds  per  square  inch,  causing  a 
permanent  set  of  ".0763  in  5  inches. 

Rested  19  months,  stem  then  turned  down  fipora  1".0092  to  ".969  di- 
ameter for  the  purpose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .737  square  inch. 

New  gauged  length  of  6"  established. 

[See  Beport,  1880,  page  413,  for  oomproBsioD  test.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Pertqnare 
ineh. 

Elongation. 

Set. 

Poundi. 
IVJ 
8,685 
7,370 
11,056 
14,740 
18,425 
22,110 
25,705 
20,480 
30,217 
30,054 
31,001 
82,428 
33,165 
33,002 
34,63d 
35,376 
36,113 
36,850 
38,324 
38,708 
41,272 
42,740 
U,220 

Poundt, 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 

Jiuk. 

0. 

.0006 
.0015 
.0021 
.0031 
.0040 
.0048 
.0056 
.0065 
.0006 
.0067 
.0060 
.0071 
.0073 
.0076 
.0077 
.0078 
.0:t55 
.0384 
.0458 
.05.'» 
.0640 
.0752 
.0868 

Ineh, 

0. 

0. 

0. 

—.0001 
—.0002 
-.0002 
—.0003 
—.0006 
—.0004 

Initial  load. 

Threaded  enda  not  straightened. 

—.0004 

'""*•■**■'■ 

iciMtio  llmIL 

.0200 

.0740 

Bested  without  load  15  days,  test  then  resumed  under  compression 
loads. 
Gauged  lengthy  5''.0749. 
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TEMPERATURE   TESTS. 


Applied  loads. 

In  gauged  length. 

Remarks. 

• 

Total. 

Per  equare 
incli. 

Compres- 
sion. 

Set. 

Pounds. 

737 

3,686 

7,370 

11,055 

14, 740 

18.425 

22,  no 

29.480 
30,  217 
30,954 
31.601 
32,428 
33,165 
33,902 
34,639 
35.376 
36,113 
36,850 
38,324 
39,708 
41,272 
42,746 
44,220 

Pounds. 
1,000 
5,000 
10,060 
15,000 
20,000 
25.000 
30,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 

Inch. 

0. 

.0005 
.0014 
.0023 
.0032 
.0040 
.0U50 
.0092 
.0095 
.0103 
.0110 
.0118 
.0129 
.0142 
.0154 
.0167 
.0173 
.0185 
.0220 
.0255 
.0290 
.0340 
.0385 

Inch. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0004 
.04125 

Initial  load. 

Elastic  limit  below  40,000  pounds  per  square  incb. 

.0053 

.0100 

.0280 

Compression  test  discontinued. 

Specimen  turned  down  to  ".918  diameter,  and  test  resumed  under 
tension  loads. 
Interval  between  tests,  24  hours. 
Sectional  area,  .662  square  inch. 
l^ew  gauged  length  of  5'^  established 
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AppUe<l  loads. 


Total. 


Poundt. 

862 

3.310 

6,020 

9,030 

13, 240 

16,550 

19.860 

20,522 

21,184 

21,846 

22,508 

23, 170 

23,832 

24,494 

25,156 

25,818 

26,480 


27,142 
27,804 
26,466 
29,128 
29.790 
30,452 
31,114 
31, 776 
32, 438 
33,100 
33,762 
34,424 
35,086 
35,748 
36, 410 
37,072 
37,734 
38.396 
39,058 
39,720 
41.044 
42,368 
43,692 
45.016 
46,840 
47.664 
48,988 


Per  square 
iBch. 


PotendM. 
1,000 
SvOOO 
10,000 
15,000 
20,000 
25,000 
80,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 


41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56.000 
57,000 
58.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 


In  gauged  length. 


loDgation. 

S«t. 

Inch. 

1 
Inch. 

0. 

0. 

.0007 

0. 

.0016 

0. 

.0025 

0. 

^  .0035 

.0001 

.0048 

.0005 

.0068 

.0015 

.0073 

.0077 

.0082 

.0088 

.0094 

.0031  ' 

.0100 

.0106 

.0110 

.0113 

.0123 

.0050 

lieniarks. 


Initial  load. 


Bested  IC  honra  under  1,000  pounds  per  square  inch. 


.0130 
.0133 
.0137 
.  0142 
.0151 
-.0160 
.0170 
.0179 
.0186 
.0205 
.0214 
.0225 
.0237 
.0252 
.0263 
.0284 
.0294 
.0813 
.0330 
.0358 
.0407 
.0486 
.0602 
.(J730 
.0890 
.1038 
.1256 


.0069 


.0112 


.0162 


.0245 


.0748 

.iii-y 


Eested  2  days,  then  heated  a  dull  red  color:  cooled  in  the  open  air, 
then  tamed  down  to  ''.714  diameter  and  test  by  tension  resumed  until 
bar  ruptured. 

Sectional  area,  .40  square  inch. 

New  gauged  length  of  6''  established. 
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Applied  loads. 

In  gaag«d  length. 

Semarks. 

Total. 

Fersqnare 
incn. 

Elongation. 

8et. 

Poundt, 
400 
2,000 
4,000 
8,000 
12,000 
16,000 
20,000 
22,000 
24,000 
26,000 
27,200 
27.600 
27,800 
25,200 
25,600 
26,000 
26,400 
26.800 
27,200 
27,600 
28,000 
28,400 
28,800 
29,600 
30,400 
31,200 
82,000 
32,800 
33,600 
34,400 
34.640 
30,000 

Pounds, 
1,000 
5.000 
10,000 
20,000 
30.000 
46,000 
50,000 
55,000 
60,000 
65,000 
68,000 
60.000 
69,500 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
86,600 

Inch, 

0. 

.0008 
.0016 
.0034 
0053 
.0070 
.0089 
.0099 
.0107 
.0117 
.0122 
.0124 

Inch. 
0. 

Initial  load. 

.0001 
.0002 
.0003 
.0003 
.0003 

Elaatfo  limit.    MomeBtarOy  snatained  then  load 
t'elL 

.0865 
0920 
.0967 
.1045 
.1128 
.1217 
.1288 
.1425 
.1480 
,lbl5 
.1830 
.2100 
.25 
.20 
.82 
.41 
.52 
.67 

.1270 

Tenaile  atreingtb. 
At  time  of  roptara* 
=18.8  per  cent. 

,.__,.  -__._-| 

.94 

Elongation  of  inch  sections:  'MO,  'M9,  ".42,»  'M3,  'MO. 
Diameter  at  fracture :  ''.51 ;  area,  .204  square  inch. 
Contraction  of  area,  49  per  cent. 
Fractured  at  middle  of  stem.    AppearancCi  fine  silky. 
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No.  3348a. 


Mark  4. 

» 

Initially  oompressed  under  59,000  pounds  x>er  sqnare  inch,  causing  a 
permanent  set  of  ''.0840  in  5  inclies. 

Bested  19  months,  stem  then  turned  down  from  1".0092  to  ".983  diam- 
eter for  the  purpose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .759  square  inch. 

ISew  gauged  length  of  5"  established. 

[See  Bepoit,  1889,  i»age  414,  for  oompreasion  test.] 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Por  aaaare 
iucn. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86,000 
40,000 
41,000 
42,000 
43.000 
44,000 
'45.000 
46,000 
47,000 

48,000 

49,000 
60,000 
52,000 
54,000 
56,000 
68,000 
60,000 

Blongation. 

Set. 

Pounds. 
759 
3,795 
7,690 
11,385 
15.180 
18, 975 
22,770 
26,566 
30.360 
31,119 
31,878 
32.637 
33,396 
34.166 
34,914 
35,673 

36,43^ 

37, 191 
37,950 
39,468 
40,086 
42,504 
44,022 
45,540 

Inch. 
0. 
.0008 
.0017 
.0025 
.0034 
.0042 
.0052 
.0061 
.0070 
.0072 
.0073 
.0075 
.0077 
.0079 
.0082 
.0OH4 
C       .  ()0«7  5 
\       .  0321)  I 
.0343 
.0373 
.0459 
.0540 
.0649 
.0764 
.0892 

Inch. 

0. 

0. 

0. 

—.0001 
—.0001 

0. 

0. 

+.0001 
.0001 

Initial  load. 

Threaded  ends  not  straiglitenod. 

» 

.0001 

Elastio  limit 

. 

.0279 

V 

.0772 

Bested  without  load  15  days,  then  test  resumed  under  compression 
stresses. 
Gauged  length,  5''.0772. 
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Applied  loadfl. 

In  ganged  length. 

Total. 

Per  Hqnare 
incn. 

Compres* 
iiioii. 

Set. 

Inch. 
0. 

Remarks. 

Pounds. 
759 
3,795 
7,500 
15,180 
22, 770 
23,529 
24,288 
25,047 
25,806 
26,563 
27,324 
28,083 
28,842 
29,601 
30,360 
31. 119 
31,878 
32,637 
33,396 
34,155 
84,914 
35,673 
86,432 
37, 101 
37,960 
89.468 
40,986 
42.504 
44,022 
45,540 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 

,  ^.000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
52,000 
54.000 
56,000 
68,000 
60,000 

Inch. 

0. 
.0006 
.0015 

.oo:n 

.0052 
.0056 
.0059 
.0064 
.0069 
.0073 
.0079 
.0083 
.0090 
.0095 

Initial  load.                          ' 

Retted  15  hours  under  30,000  lbs.  per  square  inch. 

0. 
.9003 

.0015 

.0102 
.0111 
.0118 
.0120 
.0133 

.0035 

.0148 
.0152 
.0157 
.017:i 
.0195 
.0210 
.0251 
.02J1 
.0340 
.0402 
.0470 

.0070 

.0123 

.0358 

TEMPERATURE   TESTS. 
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Specimen  rested  without  load  2  days,  then  turned  down  to  ".711 
diameter,  and  tested  by  tension. 
Sectional  area,  .40  square  inch. 
New  gauged  length  of  5^'  established. 


Applied  loads. 
Total. 


Pounds. 
400 
000 
000 


6 

8 

10 

12 

14 

16 

18 

18 

IR 

19 

19 

20 

20 

20 

21 

21 

22 
29 

22 
23 
23 
24 
24 
24 
23 
25 
26, 
26 
26 
27 
27 
28 
28 
28 
20 
29 
30 
30 
30 
31 
31 
32 
32 
32 
33 
33 
34 
34 
34 
35 
35 
28 


000 
000 
000 
000 
000 
000 
000 
40O 
800 
200 
600 
000 
400 
800 
200 
600 
000 
400 
800 
200 
600 
000 
400 
800 
200 
600 
000 
400 
800 
200 
600 
000 
400 
800 
20O 
600 
000 
400 
800 
200 
600 
000 
400 
800 
200 
600 
000 
400 
800 
200 
440 
600 
0 


Per  sqaare 
iuc 


noi 
en. 


Povnds. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
09,000 
70,000 
71,000 
72,000 
73,000 
74.000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87.000 
88,000 
88,000 


In  ganged  length. 


Elongation. 


Inehei. 
0. 

.0007 
.0016 
.0024 
.0033 
.0042 
.0051 
.0061 
.0072 
.0008 
.0104 
.0106 
.0113 
.0122 
.0131 
.0141 
.0151 
.0160 
.0160 
.0184 
.0201 
.0215 
.0233 
.0248 
.0280 
.0304 
.0328 
.0353 
.0400 
.0445 
.0500 
.0553 
.0643 
.0730 
.0830 
.0880 
.0058 
.1073 
.1164 
.1260 
.1351 
.1475 
.1615 
.18 
.195 
.21 
.226 
.25 
.28 
.31 
.36 
.42 
.52 
.  66 


LOS 


Set. 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0004 
..0019 


.0044 


0088 


.0170 


.0319 


.0090 


.1104 


Kcmarks. 


Initial  load. 


Tensile  strengtli. 
At  time  of  rupture. 
=21.0  per  cent. 


Elongation  of  inch  sections.    '.18,  ^46*,  'M5,  ''.13,  ''.13. 
Diameter  at  fracture,  ".50;  area,  .196  square  inch. 
Contraction  of  area,  51  per  cent. 
Fractured  2^,1  fron^  the  neck.    A|>pearance,  fine  silky 
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4^      No.  3349(1. 
Mark  4. 

Initially  compressed  under  59,000  pounds  per  sqnaxe  inch,  causing  a 
permanent  set  of  ".0814  in  5  inches. 

Bested  19  months,  after  which  the  stem  was  turned  down  from 
1".0092  to  ".959  diameter  for  the  purpose  of  straightening,  and  tested 
by  tension. 

Sectional  area,  .722  square  inch. 

Gauged  length,  5". 

[See  Beport,  1889,  page  415,  for  compression  teat.] 


Applied  loads. 

In  gauged  length. 

BemarkA. 

Total. 

Per  sonare 
inch. 

Elongation. 

Set 

Pound*. 
722 
3,610 
7,220 
10,830 
14,440 
18,050 
21,660 
25,270 
28,880 
32,490 
33, 212 
33.934 
34,656 
35,378 
36,100 
37,544 
38,988 
40,432 
41, 876 
43,320 

PoiwndM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52.000 
54.000 
56,000 
58,000 
60,000 

Iwih, 

0. 

.0008 
.0015 
.0023 
.0031 
.0040 
.0050 
.0060 
.0070 
.0080 
.0083 
.0298 
.0324 
.0356 
.0396 
.0464 
.0557 
.0670 
.0704 
.0886 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0002 
.0002 
.0004 

Initial  load. 
KUstio  limit. 

.0305 

.0770 

Bested  2  months  and  20  days,  then  loaded  alternately  with  tensile 
stress  of  70,000  pounds  per  square  inch  and  compression  stress  of  50,(MK) 
pounds  per  square  inch,  the  stress  in  each  direction  being  applied  20 
times;  the  last  application  was  in  the  compression  direction. 

Permanent  set,  ".14  elongation,  T^^ich  in61udes  ".0770  of  preceding 
experiment. 

Specimen  next  turned  down  to  ".798  diameter  and  tested  by  ten- 
sion. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


TEMPERATURE   TESTS. 


639 


Applied  loads. 


TotftL 


Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15.000 
20,000 
22,900 
25,000 
25,500 
2«,000 
28,500 
27.000 
27,500 
28,000 
28,500 
29,000 
29,500 
30,000 
30,500 
31,000 
31.500 
32.000 
32,500 
33,000 
33,500 
34,000 
34,500 
35,000 
35,500 
39,000 
36,500 
37,000 
37,500 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,760 
87,800 
0 


Persqnare 
inon. 


Pounds. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
40,000 
45,000 
50,000 
51.000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,520 


In  gauged  length. 


Blottgation. 


Inch. 

0. 

.0007 
.0016 
.0024 
.0033 
.0042 
.0052 
.OOTd 
.0084 
.0102 
.0107 
.0111 
.0118 
.0123 
.0130 
.0137 
.0143 
.0151 
.0160 
.0170 
.0184 
.0195 
.0206 
.0221 
.0235 
.0257 
.0267 
.0284 
.0303 
.0333 
.0361 
.0375 
.0399 
.044J 
.0507 
.06 
.06 
.10 
.125 
.16 
.20 
.27 
.40 
.03 


1.00 


Set. 


0. 

.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0004 
.0008 
.0016 


Semarks. 


.0033 


.0063 


.0115 


.0199 


.0358 


Initial  load. 


Tensile  Ktmi^li. 
At  time  of  rnpturab 
=20.0  per  cent. 


Elongation  of  inch  sections,  ".13,  ".14,  ".21,  ".39»,  ".13. 
Diameter  at  fracture,  ".57 ;  area,  .255  square  inch. 
Contraction  of  area,  49  per  cent. 
Fractured  2".75  from  the  neck«    Appearance,  fine  silky. 
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TEMPERATURE   TESTS. 


No.  3352a. 
Mark  4. 

This  specimen  was  initially  compressed  with  69,000  pounds  per  square 
inch,  causing  a  permanent  set  of  '^04  in  5  inches.  Bested  19  months, 
then  recomj)re88ed  with  65,000  pounds  per  square  inch,  after  which  the 
stem  was  turned  down  from  1".0092  to  ''.714  diameter  for  the  purjwse 
of  straightening,  and  test  resumed  under  tensile  stresses,  after  a 
further  rest  of  18  days. 

Sectional  area,  .40  square  inch. 

New  gauged  length  of  5"  established. 

[See  Report,  1889,  page  416,  for  compression  test.] 


Applied  loads. 


400 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
16,400 
16,800 
17.200 
17,600 
18,000 
18,400 
18,800 
19,200 
10,600 
20,000 
20,400 
20,800 
21,200 
21. 600 
22,000 
22, 400 
22. 800 
23,200 
23,600 
24,000 
24,400 
24,800 
25,200 
25,600 
26.000 
26.400 
26.800 
27,200 
27,600 
28,000 
28,400 
28,800 
29, 200 
29,600 
30,000 
30,400 
30,800 
31,200 
31,600 
32,000 
32,400 
32.800 
33,200 
33.600 


Per  saiiRre 
iiicn. 


Pott  ad*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53, 000 
54,000 
55, 000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82. 000 
83.000 
84^000 


Id  gauged  length. 


Elongation/       Set. 


Inch. 

0. 

.0006 
.0014 
.  0023 
.0031 
.0040 
.0050 
.0000 
.0072 
.0074 
.0076 
.0078 
.0081 
.0088 
.0304 
.0326 
.0351 
.0392 
.0443 
.0479 
.0506 
.ai69 
.0619 
.0663 
.0712 
.0757 
.0820 
.0882 
.0933 
.0985 
.1064 
.IIM 
.1204 
.1290 
.1349 
.1418 
.1527 
.1612 
.1724 
.1777 
.1847 
.1993 
.2112 
.22 
.24 
.26 
.28 
.29 
.31 
.33 
.36 
.39 
.42 


Inch. 

0. 

0. 


0. 


0. 


.0004 


.0013 


.0349 


0556 


.0807 


.1158 


.  1575 


Bemarlcs. 


IniUul  load. 


TEMPERATURE   TESTS. 
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No.  3352a — Continued. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Per  sqnftre 
inco. 

Elongation. 

Set. 

Pounds. 
34,000 
34,400. 
34,800 
34.620 
20,100 
0 

Pounds. 
85,000 
86,000 
87,000 
87,050 

Inches. 
.40 
.5A 
.70 
.80 

Inch. 

Tennile  strength. 
At  time  of  rupture. 
^^23.8  per  cent. 

0 

1.10 

Elongation  of  inch  sections:  "15,  ".22,  ".47»,  'M8,  ".17. 
Diameter  at  fracture,  ".51 ;  area,  .204  square  inch. 
Contraction  of  area,  49.0  per  cent. 
Fractured  3".35  from  the  neck.    Appearance,  fine  silky. 

H.  Ex.  161 41 
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TEMPERATURE   TESTS, 


No.  3353  a. 

Mark  4. 

Initially  compressed  under  61,000  pounds  per  square  inch,  causing 
a  permanent  set  of  ".0730  in  5  inches. 

When  mounted  on  centers  the  stem  runs  out  of  line  ''.03^. 

After  resting  19  months,  test  resumed  under  tensile  stresses.  Same 
gauged  length  used  as  before,  now  measuring  4^^9270,  setting  microme- 
ter, however,  at  zero  under  initial  load. 

Origins^  sectional  area,  .80  square  inch. 

[See  Keport,  1889,  page  417,  for  comprefwioD  test.] 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  aaaare 
incn. 

Elongation. 

Set. 

Pounds. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24.000 
28,000 
32,000 
36,000 
36,800 
37,600 
38.400 
39. 200 
40,000 
41,600 
43, 200 
44,800 
46,400 
48,000 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
>7,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 

Inch. 

0. 

.0007 
.0015 
.0024 
.0032 
.0040 
.0049 
.0057 
.0066 
.0075 
.0077 
.0079 
.0082 
.0350 
.0382 
.0452 
.0552 
.0620 
.0728 
.0845 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.0001 

Initial  load. 

• 

ElaaUclfmlt. 

.0291 

.0731 

Kested  2  months  and  20  days;  then  alternate  stresses  applied; 
70,000  pounds  per  square  inch  tension  and  50,000  pounds  per  square 
inch  compression. 

The  stress  was  applied  50  times  in  each  direction;  the  last  applica- 
tion was  in  a  compression  direction. 

The  total  set  after  the  above  repeated  stresses  was  ".12,  which  was 
one  of  extension,  and  includes  the  set  of  ''.0731,  which  existed  at  the 
close  of  the  preceding  experiment. 

Specimen  now  turned  down  to  ".798  diameter. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


TEMPEBATURE  TESTS. 


6^ 


AppUed  loads. 


Totfd. 


Poundt. 
600 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22,500 
25,000 
25,600 
26.000 
26,500 
27,000 
27,500 
28,000 
28.500 
29.000 
20.500 
30,000 
30, 500 
31.000 
31.600 
32,000 
32.500 
38,000 
33.500 
34,000 
34,500 
35,000 
35.500 
36,000 
36,500 
37.000 
37.500 
38,000 
38,500 
30,000 
80,500 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
45,620 
38,000 
0 


Per  square 
incn. 


FwmdM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
40,000 
45,000 
60,000 
51,000 
52,000 
53,000 
64,000 
66.000 
66,000 
67,000 
58,000 
50,000 
60,000 
61,000 
62.000 
63.000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
01,240 


In  gauged  lengtli. 


Elongation. 


Inch, 

0. 

.0007 
.0016 
.0025 
.0033 
.6043 
.0051 
.0060 
.0070 
.0080 
.0092 
.0095 
.  0099 
.0103 
.0107 
.0113 
.0118 
.0122 
.0128 
.0134 
.  0140 
.0150 
.0158 
.0168 
.0176 
.0190 
.0207 
.0219 
.02:» 
.0249 

.02ra 

.0302 

.0330 

.0348 

.0390 

.04.35 

.0486 

.0531 

.0.590 

.0720 

.0860 

.11 

.15 

.19 

.27 

.37 

.54 


.95 


Set 


0. 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0002 
.0002 
.0003 
.0007 


0010 


0075 


0144 


0287 


0602 


Kemarks. 


Initial  load. 


Tensile  strongth. 
At  time  of  ropturo. 
==:  19.0  per  cent. 


Elongation  of  inch  sections,  ".43»,  ''.20,  'Ml,  ".10.  'Ml. 
Diameter  at  fracture,  ".57 ;  area,  .256  square  inch. 
Contraction  of  area,  49.0  per  cent. 
Fractured  1".60  from  the  ueck«    Appearancei  fine  silky. 
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No.  3354c. 

Mark  4. 

This  specimen  was  previously  strained  with  compression  and  tension 
loads  of  59,000  and  67,000  pounds  per  square  inch,  respective]  j,  causiiig 
a  permanent  tensjpn  set  of  '^0884  in  5  inches,  then  loaded  with  35,000 
pounds  per  square  inch  compression,  which  reduced  the  permanent  ten- 
sion set  to  '^0827.  Light  chips  were  taken  over  stem  and  threaded  sec- 
tions to  straighten  the  specimen,  and  tested  by  tension  2^  hours  alter 
dose  of  compression  test. 

Diameter  of  stem,  ".993.    . 

Sectional  area,  .774  square  inch. 

New  gauged  length  of  5"  established. 

Tension  loads  applied  up  to  65,000  pounds  per  square  inch,  causing 
a  permanent  set  of  ".0075.  Bar  rested  18  months,  then  turned  down 
to  ".798  diameter,  and  test  by  tension  resumed. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 

[See  lleport  1889,  page  421,  for  OArHer  teste.] 


Applied  loads. 

In  gaagod  length. 

Bemarks. 

Total. 

Per  SQuare 
inch. 

Elongation. 

Set. 

Poundt. 
500 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
32,500 
33,000 
33,500 
34,000 
34,500 
85,000 
35,500 
36,000 
3e,500 
37,000 
37,500 
38,000 

36,000 

36.500 
87,000 
37,500 
88,000 
88,500 
89,000 
89,500 
40.000 
40,600 
41,000 
42,000 
48,000 
44,000 
45,000 
45,560 
0 

Pound*. 
1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 

72, 000  J 

73,000 
74,000 
75.000 
76,000 
77,000 
78,000 
79,000 
80,000 
81.000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,120 
0 

Inehe; 

0. 

.0017 
.0034 
.0052 
.0070 
.0087 
.0104 
.0113 
.0115 
.0117 
.0118 
.0120 
.0122 
.0124 
.  0126 
.0128 
.0130 
.0132 
.0165 
.0207 
.0312 
.0765 
.0853 
.0966 
.1053 
.1130 
.1235 
.1391 
.1525 
.1620 
.1785 
.2125 
.2726 
.3325 
.4225 
.6625 

1.02 

/ndk. 
0. 

Initialload. 

• 

0. 

0. 

0. 

0. 

Elastic  lin!t. 

• 

""*•""*"*■*• 

Tensile  streogtli. 
=  20.4  per  oent. 

9... 

Elongation  of  inch  sections:  ".12,  ''.23,  ".40,*  ".15,  ".12. 
Diameter  at  fracture,  ".57 ;  area,  .255  square  inch. 
Contraction  of  area,  49.0  per  cent. 
Fractured  3"  from  the  neck.    Appearance,  fine,  silky. 
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No.  5239. 


Mark  4 


,1 


// 


6" 

Sectional  area,  .80  square  incli. 

Alternately  loaded  with  tensile  and  compressive  stresses. 

65,000  pounds  per  square  inch  applied  twenty  times  under  compression 
and  twenty-one  times  by  tension;  the  initial  and  final  load  being  a 
tensile  stress. 

While  under  tensile  stress  ample  time  was  allowed  the  specimen  to 
elongate  nearly  all  the  load  would  cause. 

Jhe  intervals  under  the  compression  stress  were  3  to  5  seconds  each. 
The  tendency  to  deflect,  would,  it  was  thought,  have  caused  ultimate 
failure  by  lateral  deflection  had  the  maximum  compression  stress  been 
prolonged. 

Specimen  has  a  perment  set  of  extension  ^^065,  permanent  deflection 
''.05  in  6  inches. 

Specimen  turned  down  to  ''.798  diameter  =  .50  square  inch  sectional 
area.    Gauged  length,  5". 


Applied  loads. 

In  gauged  leogtb. 

Bemarka. 

* 

Total. 

Per  square 
inco. 

Elongation. 

Set. 

Pound*. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22,500 
25,000 
27,500 
30,000 
32,500 
33,000 
33,500 
34,000 
34,500 
35,000 
35,500 
36,000 
36,500 
37,000 
37,500 
38,000 
38,500 
30.000 
30.500 
40,000 
40.500 
41,000 
41,500 
42,000 
42,500 
43,000 
44,000 
44,430 
36,100 
0 

Paundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
66,000 
67,000 
68,000 
60.000 
70.000 

n.ooo 

72,000 
78,000 
74.000 
75,000 
76,000 
77,000 
78,000 
70,000 
80,000 
81,000 
82,000 
83.000 
84,000 
85,000 
86,000 
88,000 
88,860 

Inch. 

0. 

.0007 
.0017 
.0027 
.0035 
.0043 
.0053 
.0062 
.0071 
.0080 
.0090 
.0008 
.0107 
.0114 
.0115 
.0117 
.0118 
.0119 
.0121 
.0125 
.0135 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 

• 

0. 

Klnatio  limit. 

. 

.0153 
.0229 

.0482 

.0608 

.0760 

.0030 

.1080 

.1320 

.16 

.18 

.21 

.24 

.29 

.34 

.49 

.77 

.0330 

.1140 

Tennile  strcof^li. 
At  time  of  rupturo. 
=  22.8  per  cent. 

0 

1.14 

Elongation  of  inch  sections:  ".48»,  ".20,  ".15,  ".15,  ".16. 
Diameter  at  fracture,  ".56;  area,  .246  square  inch. 
Contraction  of  area,  50.8  per  cent. 
Fractured  1".45  from  the  neck.    Appearance,  fine  silky. 
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TEMPERATURE   TESTS. 


No.  6240. 

Mark  4. 

Same  form  as  No.  5239. 

Overstrained  with  65,000  pounds  per  square  inch  tensile  stress,  after 
which  alternate  stresses  of  tension  and  compression  were  applied  of 
50,Q00  pounds  per  square  inch  each. 

The  stress  in  each  direction  was  applied  seventy-five  times,  ending^ 
with  a  load  in  the  compression  direction. 

At  the  close  of  the  repeated  loadings  the  specimen  had  a  permanent 
set  of  extension  of  ".04  in  6  inches  and  was  deflected  laterally  ".02  in 
length  of  6  inches. 

Specimen  turned  down  to  ".798  diameter  =  .50  square  inch  sectional 
area.    Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25.500 
26,000 
26,500 
27.000 
27,600 
28,000 
28,500 
29,000 
29,500- 
30.000 
30,500 
31,000 
31,500 
32,000 
32,500 
33,000 
33,500 
34,000 
34,500 
35,000 
35,500 
36,000 
36,500 
37,000 
37.500 
38,000 
38,500 
39,000 
39,500 
40,000 
40,500 
41,000 
41,500 
42,000 
42,500 
43,000 
43,500 
44,000 
36,300 
0 


Per  saaare 
ioch. 

Founds. 


1 
5 
10 
15 
20 
26 
30 
35 
40 
45 
46 
47 
48 
49 
50 
61 
52 
53 
54 
55 
56 
57 
58 
50 
60, 
61 
62 
63 
64 
66 
66 
67 
68, 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
.82 
83 
84 
85, 
86, 
87 
88 


,000 
,000 
,000 
,000 
,000 
,000 
.000 
,000 
.000 
,000 
,000 
.000 
,000 
,000 
,000 
,000 
,000 
,000 
.000 
.000 
,000 
,000 
,000 
000 
,000 
.000 
,000 
,000 
,000 
,000 
i,000 
,000 
1,000 
.000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
.000 
,000 
,000 
,000 


In  ganged  length. 


Elongation. 

Inch. 

0. 
.0007 
.0015 
.0023 
.0031 
.0040 
.0048 
.  0(t58 
.0071 
.0099 
.0108 
.0115 
.0125 
.0136 
.0147 
.  0161 
.  0173 
.0188 
.0205 
.0225 
.02.'>2 
.0274 
.0302 
.0350 
.0393 
.0U3 
.0485 
.0550 
.0622 
.0712 
.0770 
.0829 
.0882 
.1015 
.1103 
.12 
.125 
.14 
.16 
.16 
.18 
.20 
.22 
.235 
.25 
.28 
.30 
.83 
.38 
.43 
.49 
.60 
.88 


1.18 


Set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0, 

0. 
.0005 
.0023 


Bemarke. 


t 


Initial  load. 


0U60 


0128 


0'J82 


Or..S2 


U95G 


Tensile  strength. 
At  tiiiiu  of  niptiiro. 
=23.6  per  cent. 


Elongation  of  inch  sections,  ".33,  ".39*,  ".17,  ".16,  ".U. 
Diameter  at  fracture,  ".55;  area,  .238  square  inch. 
Contraction  of  area,  52.4  jyev  cent. 
Fractured  1".85  from  the  neck.    Appearance,  fine  silky. 
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No.  6550. 
Mark  4.    ' 

Specimen,  9"  long,  ends,  IJ"  diameter,  stem,  C  long  by  1".0092 
diameter. 

Initially  compressed  Vvith  60,000  pounds  per  square  inch,  causing  a 
permanent  set  of  ".0795  in  6". 

After  resting  9  days  stem  turned  down  to  ".Tli  diameter  and  tested 
by  tension. 

Sectional  area,  .40  sqiiare  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Founda. 
400 
2,000 
.4,000 
6,000 
8,000 
10,000 
12,000 
12,400 
12,'800 
13,200 
13,000 
14,000 
14,400 
14,800 
15,200 
15,000 
16,000 
16.400 
16,800 
17.200 
17,600 
18,000 
18,400 
18,800 
10,200 
19,600 
20,000 
4,000 
8,000 
12,000 
16,000 
20,000 
20,400 
20,800 
21,200 
21.600 
22,000 
22,400 
22,800 
23,200 
23,600 
24,000 
24,400 
24,800 
25,200 
25.600 
26,000 
26,400 
26,800 
27,200 
27,600 
28,000 
28,400 
28,800 
29,200 
29,600 
30,000 
30,400 
30,800 
31.200 
31,600 


Per  square 

ilMUl. 


Poundt, 


10 

15 

20 

25 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40, 

41 

42 

43 

44 

45 

46, 

47 

48 

49 

50 

10 

20 

30 

40 

60 

51 

52 

63 

54 

65 

56 

57 

58 

59 

60, 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

76, 

76 

77 

78 

79, 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
iOO 
000 
000 
000 
000 
000 
000 
000 
000 
000 
^000 
000 

uoo 

000 
000 
000 

ooo 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

00^ 

000 

ooo 

000 
000 
000 
000 


In  ganged  length. 


Elongation. 


Inch. 

0. 
.0005 
.0015 
.0025 
.0033 
.0043 
.0070 
.0090 
.0097 
.0108 
.0119 
.0130 
.0144 
.0160 
.0173 
.0190 
.0209 
.0231 
.0254 
.0281 
.0310 
.0350 
.0377 
.0411 
.0455 
.0488 
.0541 
.0463 
.0480 
.0500 
.  0520 
.0549 
.0570 
.0590 
.0655 
.0700 
.0772 
.0815 
.0877 
.0933 
.0995 
.1073 
.1135 
.1183 
.1274 
.1370 
.1458 
.1528 
.1636 
.1713 
.1794 
.1950 
.205 
.215 
.23 
.26 
.27 
.29 
.30 
.32 
.35 


Set. 


Bemarks. 


Inch. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0021 


Initial  load. 


.0009 


0138 


Elastic  limit  about  29,000  pounds  per  square  inch. 


0-J'J7 


01 10 


.0070 


.U9(J3 


1325 


1800 


648 
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Applied  loadii. 


Total. 


Pounds. 
32,000 
32,400 
32,800 
33,200 
33,600 
34,000 
34,400 
34,440 
28,300 
0 


Per  square 
Inon. 


Poundt. 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
86,100 


In  gauged  length. 


Elongation. 


Inehet. 
.38 
.41 
.45 
.50 
.56 
.62 
.80 
.92 


1.37 


Set. 


Inch. 


Remarks. 


I 


^ 


Tensile  strengfli. 
At  tlnib'of  riipturo. 
—  27.4  per  cent. 


Elongations  of  inch  sections:  ".19,  ".27,  ".52*,  ".21,  ".18. 
Diameter  at  fracture,  ".48;  area,  .181  square  inch. 
Contraction  of  area,  54.7  per  cent. 
Fractured  3.".4  from  the  neck.    Ax>pearauce^  fine  silky. 


TEMFERATUBE  TEST& 


6^ 


No.  5551. 
Mark  4. 

Same  form  as  No.  5550. 

Initially  compressed  with  60,000  pounds  p6r  square  ineb,  causing 
permanent  set  of  ".0785  in  5". 

After  resting  0  days,  stem  turued  down  to  ''.714  diameter,  ai 
tested  by  tension. 

Sectional  area,  .40  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Pound». 

400 

2,000 

4,000 

6,000 

8.000 

10,000 

10, 400 

10,800 

11,200 

11.600 

12,000 

12,400 

^2,800 

13,200 

13,600 

14,000 


14,400 
14,800 
15,200 
15.600 
16,000 
16,800 
17,600 
18,400 
10,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24.800 
25,600 
26,400 
27,200 
28,000 
28,800 
29,600 
30,400 
31.200 
32,000 
32.400 
32.800 
33.200 
33,600 
34,000 
34,400 
28,600 
0 


Pev  square 
inco. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 


36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 


In  gauged  length. 


Elongation. 


Inch. 

0. 

.0005 
.0014 
.0023 
.0032 
.0041 
.0043 
.0047 
.0048 
.0051 
.0055 
.0063 
.0071 
.0082 
.0101 
.  0118 


Set. 


Inehe». 
0. 
0. 
0. 
0. 
0. 
0. 


.0005 


0058 


Kemarks. 


Tnitial  load. 


Elastic  limit. 


Rested  under  initial  load  1  hoar. 


.0130 

.0141 

.0150 

.0163 

.0183 

.0229 

.0278 

.0340 

.  0420 

.0504 

.0589 

.0691 

.0802 

.0917 

.1049* 

.1105 

.1332 

.1506 

.1660 

.1922 

.22 

.25 

.28 

.31 

.37 

.39 

.42 

.49 

.32 

.64 

.86 


.0113 


U4U0 


1.28 


09.10 


1770 


Ton.<)ile  strength. 
A  t  time  of  rapture. 
=^25.6  per  cent. 


Elongation  of  inch  sections,  'M7,  ''.21,  ".51,  ".21,  ".18. 
Diameter  at  fi'acture,  ".50;  area,  .196  square  inch. 
Contraction  of  area,  51  per  cent. 
Fractured  at  the  middle  of  stem.    Appearance,  fine  silky. 
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Ko.  33i5b. 
Mark  9. 

Initially  compressed  with  58,000  pounds  per  sqaare  incb,  caasing  a 
permanent  set  of  ".0488  in  6  inches,  stem  then  turned  down  from  ''.798 
to  ".7915  diameter  for  the  purpose  of  straightening,  then  strained  by- 
tension  up  to  50,000  pounds  per  square  inch,  then  compressed,  20  hours 
after,  with  30,000  pounds  per  square  inch. 

Bested  19  months  8  days,  then  test  resumed  under  compression 
stress. 

Area  assumed  to  remain  at  ".492  square  inch. 

Gauged  length,  5".036. 

[See  Beport,  1889,  page  434,  for  earlier  testa.] 


Applied  loads. 

lu  gauged  length. 

Remarka. 

Total. 

Per  SQuare 
incn. 

Comprea- 
aion. 

Set. 

Inch. 
0. 

Pounds. 
492 
4.920 
9.840 
12, 300 
14. 700 
15, 252 
15.744 
16, 236 
16,728 
17, 220 
19,680 
22,140 
22,632 
23. 124 
23,016 
24.108 
24,600 
25,092 
25,584 

Pounds. 

1.000 

10,000 

20,000 

25.000 

:io,ooo 

31.000 
-32,000 
33,000 
84,000 
35,000 
40,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 

Inch. 

0, 

.0015 
.0033 
.0040 
.0049 
.0050 
.0052 
.0054 
.0056 
.0058 
.0066 
.0074 
.0075 
.0077 
.0079 
.0081 
.0082 
.0085 
.0087 

Initial  load. 

• 

0. 

0. 

0. 
0. 
0. 

0. 

0. 

Compression  test  discontinued;  after  a  rest  of  4  hours  test  of  speci- 
men resumed  under  the  tensile  stress. 
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Same  gauged  length  as  before  used. 


Applied  loads. 


Total. 


Pmtndt. 

492 

2.400 

4,920' 

7,380 

9,B40 

12,300 

14,760 

17.220 

10,«80 

22.140 

24,600 

25,584 


26.076 
26,568 
27,060 
27,662 
28,044 
28.536 
29.028 
29, 520 
30.012 
30,504 
30,996 
31,488 
31,980 
32.472 
32,964 
33,456 
33.948 
34,440 
35.424 
36,408 
37,302 
38,376 
30,360 
40,344 
41,328 
42,312 
43,290 
44,280 
45,264 
46,248 
46,700 
44,100 
0 


Per  sauare 
iQcn. 


Pounds. 
1,000 
5,000 
10,000 
16,000 
20.000 
25,000 
30,000 
35,000 
40.000 
45.000 
50,000 
52,000 


63,000 

64,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
94,920 


In  ganged  length. 


Elongation. 


Inek. 

0. 

.0006 
.0015 
.0Oli3 
.0033 
.0042 
.0050 
.0059 
.0068 
.0077 
.0086 
.0090 


.0091 
.0093 
.0095 
.0097 
.0009 
.0101 

.010:^ 

.  0107 

.0109 

.0148 

.04J5 

.0500 

.0555 

.0597 

.0650 

.0700 

.0793 

.08:13 

.0955 

.1115 

.1215 

.  1415 

.1000 

.20 

.23 

.27 

.30 

.3.') 

.42 


5:i 
70 


Set. 


Keniarks. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


Keated  26  hoars  without  load. 


00  j2 


Elaatic  limiC 


0423 


0685 


1420 


92 


;  Tonnilo  strength. 

j  .\t  time  of  rupture. 

;  — 18.4  per  cent  in  5  inches.  ^ 


Diameter  at  fracture,  ".64;  area,  .322  square  iuch. 
Contraction  of  area,  34.6  per  cent. 

Fractured  1".6  from  the  neck.    Appearance,  tine  silky;  40  per  cei 
of  surface  interspersed  with  fine  granulation. 
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TEUPEBATUBS  TESTS. 


No.  3333. 

Mark  9. 

Diameter;  ".798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  5". 

Tension  stresses  applied  up  to  70,000  pounds  per  square  inch,  causing 
a  permanent  set  of  ".1202. 
Bar  allowed  to  rest  18  months,  then  tension  test  resumed. 

[See  Beport,  1889,  page  435,  for  original  teat.] 


Applied  loada. 


Total. 


500 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
25,000 
20,000 
15,000 
10,000 
5,000 
30,000 
35,000 
80,000 
35,000 
35,500 
36,000 
36,500 
37,000 
37,500 
38,000 
38,500 
39,000 
39,500 
40,000 
40,000 


40,000 
40,500 
41,000 
40,500 


41,000 
41,500 
42,000 
42,500 


40.000 
35,000 
30,000 
25,000 
20,000 
15,000 
10,000 
5,000 
5.0O0 
10,000 
15, 000 
20,  COO 
2.*),  000 
30,000 
25,000 


Per  Muare 
incn. 


Pounds. 
1,000 
10,000 
20.000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 
60,000 
70,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74.000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
80,000 
80,000 
80,000 
80.000 
80.000 
80,000 
81,000 
82,000 
81,000 
81,000 
81.000 
81,000 
81,000 
81,000 
81,000 
82,000 
83,000 
84,000 
85,000 
85,000 
80,000 
70,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 
10,000 
20,000 
30,000 
4O,O0b 
50,000 
60,000 
50,000 


In  gauged  lengths. 


Elongation. 

Set. 

Ineh, 

Inch. 

.1202 

.1218 

.1238 

.1255 

.1273 

.1290 

.1308 

.1290 

> • • ^« •»••>•« 

.1273 

.1257 

.1238 

.1220 
.1308 

.1202 

.1326 

.1309 
.1328 

.1329 

.1330 

.1332 

.1385 

.1386 
.1337 

.120J 

.1340 

.1341 

.1344 

.1348 
.1352 

.1205 

.  1360 

.1365 

.1368 

.1370 
.1372 

.  1225 

.1376 

.1628 

.1642 

.1682 

.1716 

.1757 

.1860 

.1892 
.1899 

.1913 

.1973 
.2110 

.2286 

.2332 

.2322 

.2302 

.2282 

.2260 

.2249 

.  2216 

.  2191 

.2164 
.21.% 

.2134 

.2170 

.2192 

.  2213 

.22:15 

,2258 

.2240 

Remarka. 


Micvometer  raaet  according  to  last  obaervation  of 
pannanent  set. 


Elaatiollffllt. 

After  5  minntea. 
After  10  minntea. 
After  15  minutea. 
After  30  minntea. 


After  2  minntea. 
After  4  minutes. 
After  6  minntea. 
After  8  minntea. 
After  10  minutes. 
After  12  minutea. 


After  6  minntat. 


TEMPERATURE   •rtsSTS. 
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Applied  loads. 

111  ganged  lengths. 

Semarlrs. 

Total. 

For  aqnare 
inon. 

!EloDgatlon. 

Sot. 

Poundi. 
20,000 
15,000 
10,000 
5,000 
42  500 
44,000 
45,000 
40,000 
47,000 
48,000 
48,840 
0 

Pound*. 
40,000 
80,000 
29,000 
10,000 
85.000 
88,000 
90,000 
92,000 
94.000 
90,000 
98,080 
0 

Jn^. 

.2220 

.2199 

.2177 

.2155 

.2345 

.205 

.30 

.34 

.40 

.57 

.78 

.88 

Inch. 

Micrometer  renoTsd. 

.2133 

Tensile  strengtb. 
— 17.0  per  cent. 

Test  discontinued  before  rupture  of  the  bar  was  completed. 
When  the  stress  was  released  local  contraction  was  going  on  rapidly 
under  a  total  load  of  45,P00  pounds  tensiom 
Measuring  the  specimen,  the  diameters  were  as  follows  r 


^  S^^at»f9d  tgng&h. 


I 


JSnhmam 


Si>ecimen  turned  down  to  '^672  uniform  diameter  and  test  resumed. 

Present  sectional  area  .355  square  inch. 

Tensile  strength,  38,200  pounds  =107,610  pounds  per  square  inch  on 
the  area  as  turned  down. 

The  specimen  fractured  at  the  neck,  ^"  from  the  place  of  greatest 
contaraction  before  turning  down.    Appearance,  silky,  oblique. 

Diamet^  at  fracture,  '^58;  area,  .264  square  inch. 

Contraction  of  area,  25.6  per  cent. 


J 


TEMPERATUBE   TEQTS. 


liLE  SHOWING  FINAL  ELASTIC  LIMITS^  TENSILE  STRENGTH,  A  2SrX> 
U.ONGATWNS  AFTER  VARIOUS  TREATMENTS  AND  ALSO  WITHOUT 
TREATMENT. 

STEEL  BAB  IfO.  1. 


}fo.  of 
test. 

Treatment. 

Elastic 

limit  per 

sgaare 

inch. 

Tensile 

strength 

per  square 

inch. 

Elongation 
in  5  inches. 

b7A2 

]^0D6  ........•■•...................>•..•........... 

Pwtnd». 
59,800 

46,000 

FwMda, 
78,800 

80.000 

PtfenL 
28.0 

2i>0 

334to 

Compressed  with  56,000  pounds  per  square  inch. 
E^ted  19  months  then  tested  bv  tension ......... 

8TEEL  BAB  KO.  4. 


5548 
5540 
5550 

5.551 
3343a 


3344a 


3347a 


3348a 


3319a 


8352  a 


3363( 


33540 


None 

do 

Compressed  with  load  of  60,000  pounds  per  square 
inch,  then  rested  0  days <^ 

' do \ 

Compressed  with  60,000  pounds  per  square  inch, 
then  loaded  with  50,000  pounds  per  square  inch 
tension,  then,  after  resting  18  months,  tension 
loads  resumed  and  elastic  limit  found  to  be64,550 
pounds  per  square  inch.  Again  compressed  witli 
60.000  pounds  per  square  inch,  tlien  ruptured  by 
tension 

Compressed  with  66,600  pounds  per  square  inch, 
then  loaded  with  70,000  pounds  per  square  inch  ten- 
sion, rested  18  months,  tiien  tension  test  resumed 
and  elastic  limit  found  te  be  83.000  pounds  per 
square  inch;  rested  85  days,  then  compressed 
with  50,000  ]>ounds  per  square  inch,  taen  rup- 
tured by  tension 

Compressed  with  60,000  pounds  Tier  square  inch. 
Bested  19  months,  then  tested  by  tension,  the 
elastio  limit  was  48,006  pounds  per  square  inch. 
Loaded  up  to  60,600  pounds  per  square  inch  ten- 
sion; restsd  16  da^s,  then  loaded  with  60,000 
pounds  per  square  inch  compression,  and  with 
74,000  pounds  per  square  inch  tension  and,  after 
heating  a  dull  red  color  and  cooling  in  the  open 
air,  test  resumed  by  tension 

Compressed  with  59.006  pounds  per  square  inch. 
Bested  10  menths,  then  loaded  up  to6B,000  iMunds 
per  square  inch  tension.  Elastio  limit  at  this 
time  is  48,000  pounds  per  square  inch.  Bested  15 
days,  then  compressed  with  60,000  pounds  per 
square  inch,  and,  after  resting  2  days,  test  re- 
sumed by  tension 

Compressed  with  50,000  pounds  per  square  inch. 
Bested  19  months,  then  loaded  Dytension  up  to 
60,000  pounds  per  square  inch .  The  elastic  nmit 
being  46,000  pounds  per  square  inch.  Bested  2 
months  and  20  days,  then  loaded  alternately  20 
times  each  with  70,000  pounds  per  square  inch 
tension  and  50,060  pounds  per  square  inch  com- 
pression. The  last  load  being  compression,  then 
oar  ruptured  by  tension 

Compressed  with  50,000  pounds  per  square  inch. 
Bested  10  months,  then  recompressed  with 
65,000  pounds  per  square  inch,  and  afterward 
tested  by  tension 

Compressed  with  61,000  pounds  per  square  inch. 
Bested  19  months,  then  loaded  with  60. 000  pounds 
per  square  inch  tension,  the  elastic  limit  being 
48,000  pounds  per  square  inch.  Bested  2  months 
and  20  days,  then  loaded  alternately  50  times, 
each  with  70,000  pofunds  per  square  inch  tension, 
and  50,000  pounds  per  square  inch  compression, 
the  last  loul  being  compression,  and  afterwards 
ruptured  by  tensum 

Compressed  with  59,000  pounds  per  square  incb, 
i^en  loaded  with  67,00(rpounds  per  square  inch 
tension,  sften^srds  loaded  with  36,000  pounds 
per  square  inch  oompression,  then  with  65,000 
pounds  per  square  inch  tension.  Bested  18 
movths,  then  test  resumed  by  tension 


61.000 
59,000 

29,000 
30,000 


69,500 


86,000 
86,200 

86,100 
86.000 


90,450 


20.4 
24.0 

27.4 
25. « 


18.6 


97,250 


86,600 


75,000 


88,600 


01, 520 


87, 050 


14.0 


18.8 


2L0 


91,240 


91,120 


20.0 


23.8 


19.0 


20.4 
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TABLE  SHOWING  FINAL  ELASTIC  LIMITS,  STRENGTH,  i^TC.— Continued. 

STEEL  BAB  NO.  4 ConUnued. 


No.  of 
test. 


5239 


6240 


•341 


*Treatment. 


Loaded  altemateW  with  65,000  poundg  per  square 
inch  tension  ana  compression,  twenty -one  times 
by  tension  and  twentv  times  compression,  the 
initial  and  final  load  being  tension.  Bar  thon 
raptured  bv  tension 

Loaded  withao.OOO  pounds  per  sqaare  inch,  tension 
tJ^enloaded  altematelT,  75  times  each,  with  50,000 
pounds  per  square  inon  tension  and  compression, 
endine  with  a  load  of  compression,  and  then 
tested  by  tension 

None • 


Elastic 

limit  per 

square 

inch. 


Fotmds, 


70,000 


50,000 


Tensile 

strength 

per  square 

incii. 


Pounds. 


88,860 


88,000 

86,820 


Elongation 
in  5  inches. 


Percent. 


22.8 


23.6 
27.0 


STEEL  BAB  NO.  0. 


4540 
33456 


3355 


None 

Compressed  with  58,000  pounds  per  square  inch. 
Beiited  10  months  8  days,  then  tested  by  com- 
pression up  to  52,000  pounds  per  square  inch, 
and  afterwards  ruptured  by  tension 

Loaded  with  70,000  pounds  per  square  inch  ten- 
sion.  Bested  18  months,  then  tension  test  re- 
sumed  

Test  discontinued  before  rupture  of  the  bar  was 
comp1et«*d,  and  stem  turned  down  to  ".672  uni- 
Ibnii  diameter,  and  test  resuiiivtl 


61,000 


80,000 


57,000    !        05,160 


04, 020 

96,680 

107,610 


23.6 

18.4 
17.6 
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MISCELLANEOUS  STEEL  SPECOfENS. 


T^VSILE  TESTS  OF  STEEL  REPRESENTING  METAL  IN  FIXTURES 

FOR  HTBROSTATIC  TESTS  OF  HOOPa 


Jkntn.  of  specbiughS. 


11 


<T 


r 


Ko.  5161. 

Diameter,  ''.504. 

Sectional  area,  .25  square  incb. 

Elastic  limit,  10,520  pounds  =  42,080  pounds  per  square  inch. 

Tensile  strength,  21,690  pounds  =  80,360  pounds  per  square  inch. 

Elongation  in  3  ijiches  ".05  =  21.7  per  cent. 

Elongation  of  inch  sections:  ".14,  ",31*,  ".20. 

Diameter  at  fracture,  ".45;  area,  .159  square  inch. 

Contraction  of  area,  30.4  per  cent. 

Fractured  1".4  from  the  neck.    Appearance,  silky. 

Ko.  4904. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Elastic  limit,  9,440  pounds  =  47,200  pounds  per  square  inch 

Tensile  strength,  10,500  pounds  =  82,800  pounds  per  square  inch. 

Elongation  in  2  inches,  ".41  =  20.5  per  cent. 

Elongation  of  inch  sections:  ".20,  ".21*. 

Diameter  at  fracture,  ".40;  area,  .1257  Square  inch. 

Contraction  of  area,  37.1  per  cent. 

Fractured  at  middle  of  stem.    Appearance^  silky^  irregular  surface. 
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MISCELLANEOUS  STEEL  SPECIMENS. 


1    i 


T 


■^  h 


i 


i 


Elongation  of  1-inch  sections,     t 

*    -^  n  c^  *n  wi  t^  et  CO  n  ■^  >t>  v>  o  v^  CO      i 

i    914  ^14  I.N  f.4  *-^  9  r<  >»  r^  r4  rH  fH  ^  r«  e^  1-4 
.-   V.4  v-i  .-1  C«  •-•  0  r-i  CI  t-i  Pi  r-i  N  e^-t  (?  i.H 

18,  .19,   . 
59*,  .23, 
39,     .56*. 
30,     .25, 

21,  .15, 
11,     .09,   . 
68*,  .23,   . 
60*,  .24,   . 

22,  .20,   . 

19.  .17, 
25.     .21,   . 
19,    .17. 
.27,     .62*. 
.17.     .17,   . 
24,     .27, 
63*.  .2^, 

. 

Appearance  of 
fracture. 

5: :;;::;:!!;!!;: 

t«^o  ooooooooooTo  00 
•^    •■%■■•••■«•  sr^    •    ■    « 

Con- 
traction 
of  area. 

^JOt-VC^-idOkot-^r-iAeoaoeroakaD 

Area 
at  Aractnre. 

24=.  163 
,23=.  154 
21=.  134 
26=.  164 
.24=.  158 
22=.  136 
23=.  149 
25=.  165 
83=.  205 
25=.  160 
24=.  154 
27=.  192 
27=.  184 
27=.  194 
27=.  283 
27=.  302 

XXXXXX'XXXXXXXXXX 

Elongation 
in  8  inches. 

Inehe*.  Peret. 
J. 80     22.5 
1.83     22.9 
2.00     25.0 
2.28     28.5 
2.00     25.0 
1.57     19.6 
1.99     24.9 
2.19     27.4 
2.11     26.4 
2.04     25.5 
2.15     26.9 
1.93  ,  24.1 
2.23     27.9 
1. 82     22. 8 
2.61  ,  32.6 
2. 49    ai.  1 

Ultimate 
strength. 

Per 

square 
inch. 

1 S  S  3f  s"s  s  s  s  s's  §  s  s  s  s  2' 

« 

1 

Elaiitic  limit. 

Per 

square 
inch. 

Pounds. 
38,390 
41,780 
34,590 
37. 030 
38,910 
35.660 
87,440 
36.540 
35,700 
36.540 
37,270 
39,590 
33,390 
37,970 
34,810 
39,420 

1 

■|^|S|SaSSiS§S8|§S 

Sec- 
tional 
area. 

•5SSi§3335555353iS 

<? 

Dimensions  in 
inches. 

M  « 

|l 

■ 

•a 

it 

.tr>o»M'NSQOc<iceoapi-iooooot- 

»5 

.973 
.962 
.963 
.968 
.069 
.908 
.909 
.962 
,071 
.962 
.959 
.969 
1.000 
.987 
1.496 
1.497 

Hark 

on 
speci- 
men. 

•HC9CQ<«io(ot<-aoeAet-ie4-HCirie>« 

IS 

J?S'^^*S2<S^&°^S^S*'^^f2 

MISCELLANEOUS    STEEL    SPECIMENS. 


659 


''I 

ft; 
ft; 

ft; 

o 

hi 

I 

ft; 

i 
I 


iW 


M 


^ 

m 

r^O 

-s 

a 

'^ 

s 

OQ 

a 

a 

00 

'S 

S 

4> 

•fH 

QD 

a> 

aQ> 

00 

0) 

00 

r3 

1 

09 

o 

« 

t4 

h^O 

d 

o 

••a 


■§ 


d 

I 

d 

o 


~  »«  go  '* 


ss 


CI  PI 


•»    »^H  r- r 


c«^ 

•TO 

■       « 

•     • 

t-'o 


e^ii-i 


=  s 


d« 


*  •  2  fe 


"S  *  S  b 


l^w 


d  u  9«k^  "B 
5£.2'S£ 

O-S*-       flS 


s 

9 

t 


•»    CO  w 


XX 
-  c«ao 


CO  00 

r-ieo 

II  li 
^^ 

XX 


0  S 
O  8) 

is 

Is 

»d 


04 


8513 


9^ 

es  ^-* 
d  ^ 

.5  C3 


2  • 
►*  btd 


o  o 

lAiA 


O 

H 


**  S>d 


•52§ 
|8S 


C4e4 


00 

coc« 


H 


00 


I 


d  S 


|i§   sa 


fS* 
^ 


Dimensions  in 
inches. 

Thick- 
ness. 

JncA. 

.509 
.600 

• 

.d 

Ineh. 
.903 
.998 

■  • 

Ad 


•JO 


rH  1-1 

lAia 


•JO 


•aia 
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TEV8ILE  TEST  OF    8PECIMEV8  REPRESEHTIHG   METAL  OT  FIX- 

TUBES  FOB.  STBAnriBG  8 IHCH  TUBE. 


_ 


T 


No.  4356. 

Marks,  V.m^ 

Sectional  area,  .25  square  inch. 

Elastic  limit,  13,840  pounds=s55,3G0  pounds  per  square  inch. 

Tensile  strength^  25,270  pound8=101,080  pounds  per  square  inch. 

Elongation  in  3  inches,  ".54=18  per  cent. 

Elongation  of  inch  sections:  'MO,  ".33*,  ".11. 

Diameter  at  fracture,  ".43;  area,  .145  square  inch. 

Contraction  of  area,  41.9  per  cent. 

Appearance  of  fracture,  silky. 


No.  4367. 


Marks,  \Yu 


Sectional  area,  .25  square  inch. 

Elastic  limit,  13,250  pounds=53,000  pounds  per  square  inch. 
Tensile  strength,  24,210  pounds=96,840  pounds  per  square  inch. 
Elongation  in  3  inches,  ".38=12.7  per  cent. 
Elongation  of  inch  sections:  ".16*,  ".13,  ".09. 
Diameter  at  fracture,  ".51;  area,  .204  square  inch. 
Contraction  of  area,  18.3  per  cent. 

Api>earance  of  fracture,  granular,  radiating  from  a  dull  spot  at  the 
circumference. 
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Ko.  4383. 
Marks,  ^f^o 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Eloneaiion 
peruicb. 

Saccessive 

elongation 

per  iDcb. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incii. 

Poundt. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

10,250 

10,500 

10, 750 

11,000 

11,250 

11,750 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

22,380 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
47,000 
48,000 
50,000 
62,000 
54,000 
56,000 
68,000 
60,000 
64,000 
68,000 
73,000 
76,000 
80,000 
84,000 
88,000 
89,520 

Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000967 
.001100 
. 001333 
.001400 
.000833 
.007067 
.007900 
.008500 
. 010233 
.  010933 
.012167 
.013900 
.015600 
.017438 
.019107 
.021600 
.0283 
.0333 
.0383 
.0433 
.0567 
.0733 
.1100 
.1567 

Inch. 
0. 
.000100 
.000167 
.000166 
.00»107 
.000187 
.000200 
. 000133 
.000233 
.000067 
.005433 
. 000234 
.  000833 
.000600 
. 001733 
.000700 
.001234 
.001733 
.001700 
.  001833 
.001731 
.  002433 
.0067 
.0050 
.0050 
.0050 
.0134 
.0166 
.0367 
.0467 

Inch. 
0. 
0. 

Inch. 
0. 

• 
Initial  load. 

0. 

—  ••••«  — 

0. 

0. 

Elastic  limit. 

1 

Tensile  strengtli. 

' 

•••..»•>..#. 



1 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds 

Slastio  limit  per  sauare  inch  of  originaJ  aectiou do . 

Elongation  per  inch  after  rupture  inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Bednction  in  diametar  at  point  of  rupture do. 

Kedaotion  in  area  after  rupture,  per  cent  of  orij^iuai  section 

Position  of  mptnre l".4  from  the  neclc 

Character  of  broken  sarfaoe granular,  radiating  from  a  dull  spot  at  the  circumference 

lEkipgatian  of  inoh  ■eettona Ml,  ".2r,  ".17 


89,520 

41,000 

.1633 

.001400 

.054 

18.3 
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No.  4383. 


Marks,  W 


Diameter,  ".504. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3".' 


Applied  loaAi. 


Total. 


Pounda. 

250 

1.2&0 

2,500 

3.750 

5,000 

6,250 

7,500 

8.500 

8,750 

0,000 

9,250 

9,500 

9,750 

10, 000 

10.  250 

10.500 

10,750 

11.000 

11,250 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

17,000 

18.000 

19.000 

20,000 

21,000 


Per  square 


sani 
ich. 


inc 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
34.000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50. 000 
52, 000 
54, 000 
56,000 
58,000 
60,000 
62. 000 
04.000 
68.000 
72. 000 
76,000 
80, 000 
84,000 


EloDeation 
per  Inch. 


Ineh, 
0. 

.000100 
.  000300 
.000433 
.  OUOOOO 
.0OOT67 
.000983 

.ooii:» 

.001233 
.002000 
.  003833 
. 006267 
.006667 
.007600 
.008067 
.  008833 
.009667 
.010667 
.011400 
. 012333 
.014000 
.  016033 
.  017733 
.020033 
. 022033 
.  024367 
.  026700 
-.029933 
. 032667 
.0400 

.  orm 

.06:t3 
.  0833 
.1333 


Succesaive 

elongation 

per  inch. 


Inch. 
). 

.000100 
.000200 
.000133 
.000167 
.000167 
.000166 
.000200 
.000100 
. 000767 
.001833 
.  002434 
.  000400 
.000933 
.000407 
.000766 
. 000834 
.  OOIOOO 
. 000733 
.  00(t933 
.001fJ67 
.  002033 
.001700 

.  002;i00 

.  002<XX> 

.  002:{34 

. 002333 

.003233 

.DU27:{4 

.007333 

.0100 

.  01.33 

.0200 

.0500 


I 

Permanent '  S»<^ce«aive 
-«r   '  permanent 


0. 
0. 


Inch. 


Inch. 


Bemarks. 


IniiiallcKtd. 


1 

0.        L. ..... . 

1 

"o. i:::::::::::: 

1 

.omen       .6o6i67 
1 

............|. ........... 

1 

•*"••"* ) 

1 

1 

1 ,. 

t 

1 

1 

..,,.., 1 

*"'■"• 1 " 

......... ...I... ..•■..... 

i 

1 

1 

t 

•  - |. 

1 

1. ........... 

1 

1 

'    '    T     ■ 

Klastic  Ui&lt. 


Tensile  strength. 


General  aHuimary.' 


Tensile  strength  per  sqaare  inch  of  original  Bectiun ponudft. .    84,  OOq 

KlaHtf c  limit  per  square  inch  of  original  section du . . .     34.  OOJ 

Klou^iition  jjer  inch  after  rnpture inch ...      .  1367 

Kloiigntiou  per  inch  under  strain  at  elastic  limit do  . .  .  001133 

Kcduction  in  diameter  at  point  of  rupture do. . .        .  054 

Kodnctioniu  area  after  rapture,  per  cent  of  orij^inal  .s«ti<»n 18.3 

T'ositiou  of  ruptnre ".95  from  the  neck 

rharacter  of  broken  surface flaky  surface,  witli  iuticlies  ofgrniuiWir  and  siik^'  mi^lHl  intemperaed 

Llongation  of  inch  secUona ".13,  ".14,  "Ji* 
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TENSILE  TESTS  OF  STEEL  SPECIMEXS  FROM  A  ROLLED  BAR. 

Tested  for  the  purpose  of  compariug  the  Bethlehem  Iron  Company's 
machine  with  the  testing  machine  at  this  arsenal. 
Length  of  stem,  4''     Diameter,  l'M28.    Sectional  area,  1  square  inch. 


No.  of 

test. 


4688... 

4689.. 

4««0-.. 

4C91... 

4602... 

4693.. 


MurlcB. 


CT4-L, 
CT4-L4 

CT4~L, 

CT4~L„ 


ElMtic 

limit  per 

square  loch. 


P<mnda. 
47,560 
44,840 
44,690 
49,970 
44,010 
45.370 


Tensile 

strength 

per  square 

inch. 


Poundt. 
77,410 
77. 408 
77,  a35 
77,390 
77, 030 
77,188 


Elongation  in 
4  inches. 


Inch. 
.94 
.87 
.89 
.93 
.94 
.97 


Percent. 
23.5 
21.8 
22.3 
23.3 
23.5 
24.3 


Diameter 
at  frac- 
ture. 


Ineh. 
.91 
.91 
.91 
.91 
.91 
.91 


Area. 


8q.  ineh. 
.650 
.650 
.650 
.650 
.650 
.650 


Contrac 

tion  of 

area. 


Per  cent. 
35.0 
35.0 
35.0 
35.0 
35.0 
35.0 


Ko.of 

test. 


4688. 

4689. 

4690. 

4691.. 

4Gi)2.- 

4693. 


EIongatioiD  of  inch 
sections* 


// 


// 


ti 


II 


14,.  33*,.  32*,.  15 
13  .23,  .36*,.  15 
12,. 22,  .39*,.  16 
14,. 25,  ..39*,.  15 
14,. 28,  .37*,.  15 
15,. 33*,. 34,    .15 


Appearance  of  firactare. 


SUky • 

do 

.....do 

do 

do 


Duration  of  tests. 


To  elastic 
limiL 


2 
2 
2 
1 
2 
2 


10 
5 

35 
54 
18 
10 


Elastic 

limit  to 

maximum 

load. 


/  It 

6  30 

8  0 

6  45 

6  10 

6  30 

5  10 


Maxiroum 
load  to  time 
of  rupture. 


2 
2 
2 
2- 
2 
2 


// 

5 

0 

35 

7 
20 
18 


The  elastic  limits  of  above  specimens  were  taken  from  observations 
at  the  beam  of  the  weighing  scale.  It  was  found  that  each  of  the 
specimens  possessed  a  well-defined  yielding  point,  after  which  elonga- 
tion continued  for  a  brief  interval  under  diminished  loads.  The  maxi- 
mum stress  reached  before  yielding  occurred  is  recorded  as  the  elastic 
limit.  A  more  critical  and  probably  more  exact  definition  obtained 
Irom  micrometer  observiitions,  would  have  i)laced  the  elastic  limits  from 
100  to  400  pounds  lower  than  here  recorded. 

Following  the  example  of  the  Bethlehem  tests,  no  change  in  the  rate 
of  speed  was  given  for  a  short  time  preceding  the  time  of  maximum  load 
and  the  time  of  rupture. 

The  contraction  of  area  being  uniform  within  measurable  limits,  it  is 
thought  that  the  interval  of  time  between  the  maximum  load  and  the 
time  of  rupture  is  an  index  of  the  speed  of  the  test  at  the  critical  period 
of  maximum  load.  If  such  is  the  case  the  time  of  these  tests  was  prac- 
tically a  little  longer  than  the  Bethlehem  tests,  and,  &om  the  behavior 
of  the  metal,  it  is  thought  that  an  acceleration  in  the  speed  of  testing 
iit  the  time  of  reaching  the  maximum  load  would  have  caused  an  ap- 
parent tensile  strength  a  little  higher  than  here  recorded^  but  not  more 
than  100  to  300  pounds  would  be  expected* 
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MISCELLANEOUS   STEEL   SPECIMENS. 


STESL  OABTINOa  FOBWAEDBD  BY  LT.  OOL.  J.  P.  FARLEY  FROM  L  G.JOJB^SOS'^  OO. 

8PUYTEN  DUY  VIL,  N.  T. 


Ko.of 
taat. 

• 

Mark 

on 
speci- 
men. 

Di- 
ame- 

ter. 

See. 
tional 
area. 

Ultimate 
strength. 

^Fl«taa»  «M 

« 

Aiaa  at  fracture. 

Con- 
trac- 
tion, 
of 
area. 

Appearaneeof 
iraetora. 

Total. 

Par 

aqnare 
inch. 

JuOOffauoB 

inllnoli. 

5285 
5286 
5287 
6288 

• 

•  • 

•  •  • 

•  •  •  • 

IneK 

.604 
.510 
.607 
.508 

So.  in. 
.20 
.204 
.202 
.203 

• 

Pofindt. 
19,340 
21,510 
15,820 
13,070 

Pounds. 
9%700 

105;440 
75,840 
64,380 

.04 
.07 
.06 
.28 

P»§L 

4.0 

7.0 

6.0 

28.0 

"     8q.in. 
Diam.  .487=.194 
Diam.  .488=.195 
Dlam.  .486=.192 
Diam..43«=.14l» 

PtrcL 
3.0 
4.4 

4.0 
26.6 

^Ibe  grannlAT. 

Do. 
Coarse  grannlar. 
Silky  acrrated. 

ENDURANCE  OF  ROTATING  SHAFTS 


OF 


CAST-IRON,  COLD-ROLLED  IRON  AND  STEEL. 
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BSDUKAHCE  OF  ROTATIHG  SHAFTS. 

^o.  30. — Cast  (gun)  iron  bar  No,  4. 

The  speed  of  the  previous  run  of  37,151,900  rotations  was  400  per 
minute. 
Diameter  ''1095.    Speed  of  rotation,  2,200  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  ehord  of  10''. 


Maxi- 
mum 
fiber 
stress 

per 

square 

inch. 

Number  of  rota- 
tional 

• 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. ' 

Inch. 

Sets. 
Inch. 

Remarks. 

Sncces- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

ru- 

loaded- 

Poundt. 
15,000 

• 



0 

4,990 
10.  LOO 

2o,oeo 

89,040 

87,151,900 

37, 151, 900 
37, 156. 850 
37,167,000 
37,187,000 
37.277.000 

Inch. 

Inch. 

Inch. 

Bar  removed  from  ma- 
chine and  rest<'(li  year 
and  9  months.     See 
report  1890  for  previa 
ous  runs.    Middle 
bearing  ofliar  reduced 
t4)  ".9^  dismetor  by 
wear. 

r  After  above-mentiuned 
C    rest. 

Test  disoontinned. 

a 
h 
e 

a 
b 
e 

a 
b 

c 

a 
b 
e 

a 
b 

c 

.2015 

.2014 

..2009 

.2010 
.2015 
.2009 

.2015 
.2014 
.2008 

.2016 
.2013 
.2008 

.2009 
.2013 
.2010 

.1819 
.1819 
.1812 

.1818 
.1818 
.1811 

.1818 
.1817 
.1813 

.1818 
.1815 
.1813 

.1817 
.1817 
.1814 

.2008 
.2006 
.2002 

.2008 
.2008 
.20U2 

.2008 
-2007 
.2002 

.2008 
.2007 
.2002 

.2008 
.2008 
.2002 

.0180 
.0180 
.0100 

.0190 
.0190 
.0191 

.0190 
.0190 
.0189 

.0190 
.0192 
.0189 

.0191 
.0101 
.0188 

.0007 
.00C6 
.0007 

.0002 
.0007 
.0007 

.0007 
.0007 
.0006 

s0008 
.0006 

.dbo6 

.0001 
.0005 
.0008 
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No.  112. — Cold-rolled  iron  bar* 

Diameter  V.    Speed  of  rotatioD,  2,200  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mnm 
aber 
atress 

per 

square 

mch. 

PtntntU. 
20,000 

Number  of  rota- 
tions. 

Micrometer  readings  for  de- 
flections. 

ejec- 
tions. 

Sets. 

Bemarks. 

Succes- 
sive. 

Total. 

On 

line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

0 

0 

a 
b 
e 

incA. 
.1997 
.2003 
.2000 

Inth. 
.1841 
.1845 
.1852 

Inth. 
.1996 
.2002 
.2008 

Inch* 
.0155 
.0157 
.0156 

Inch. 
.0001 
.0001 
.0001 

J 
• 

5,000 

5,000 

a 
b 
e 

.1996 
.2002 
.2010 

.1888 
.1845 
.1852 

.1996 
.2002 
.2008 

.0158 
.0157 
.0156 

0. 
0. 
.0002 

• 

6,000 

10,000 

a 
b 

9 

.1998 
.2003 
.2010 

.1839 
.1845 
.1852 

.1906 
.2002 
.2008 

.0157 
.0167 
.0156 

.0002 
.0001 
.0002 

25,000 

0 

10,000 

a 
b 

e 

.1998 
.2003 
.2011 

.1799 
.1807 
.1812 

.1996 
.2002 
.2008 

.0197 
.0195 
.0196 

.0002 
.0001 
.0003 

5,000 

15,000 

a 
b 
e 

.1996 
.2003 
.2011 

.1798 
.1806 
.1813 

.1990 
.2002 
.2009 

.0198 
.0196 
.0196 

0. 
.0001 
.0002 

5.000 

20,000 

a 
b 
e 

.1997 
.2003 
.2010 

.1799 
.1805 

.1812 

.1995 
.2002 

.2008 

.0196 
.0197 
.0190 

.0002 
.0001 
.0002 

4 

30, 000 

0 

20,000 

a 
b 
c 

.1998 
.2003 
.2011 

.1761 
.1767 
.1774 

.1996 
.2002 
.2009 

.0235 
.0235 
.0235 

.0002 
.0001 
.0002 

5,000 

25,000 

•a 
b 

e 

.1908 
.2003 
.2011 

.1760 
.1767 
.  1776 

.1995 
.2001 
.2008 

.0235 
.0234 
.0232 

.0003 
.0002 
.0003 

5,000 

30,000 

a 
b 

0 

.1997 
.2003 
.2011 

.1759 
.1766 
.1774 

.1995 

.2002 
.2008 

.0236 
.0236 
.0234 

.0002 
.0001 
.0003 

35,000 

0 

30,000 

a 
b 

0 

.1998 
.2003 
.2011 

.1722 
.1728 
.1736 

.1996 
.2002 
.2008 

.0274 
.0274 
.0272 

.0002 
.0001 
.0003 

* 

6,000 

85,000 

a 
b 

0 

.1996 
.2004 
.2011 

.1720 
.1728 
.1734 

.1996 
.2001 
.2008 

.0276 
.0273 
.0274 

0. 
.0008 
.0003 

5,000 

40,000 

a 
b 

• 

.1997 
.2002 
.2011 

.1721 
.1727 
.1734 

.1994 
.2001 
.2008 

.0273 
.0274 
.0274 

.0003 
.0001 
.0003 

10,000 

50,000 

a 
b 

e 

.1997 
.2003 
.2011 

.1720 
.1728 
.1735 

.1995 
.2001 
.2008 

.0275 
.0273 
.0273 

.0002 
.0002 
.0003 

40.000 

f 

50,000 

.1998 
.2004 
.2011 

.1683 
.1687 
.1695 

.1994 
.2000 
.2008 

.0311 
.0313 
.0313 

.0004 
.0004 
.0003 

5,000 

55,000 

a 
b 
e 

.1995 
.2003 
.2012 

.1679 
.1686 
.1694 

.1994 

.2000 
.2008 

.0315 
.0314 
.0314 

.0001 
.0003 
.0004 

5,000 

60,000 

a 
b 

6 

.1096 
.2004 
.2011 

.1679 
.1686 
.1693 

.1994 
.1909 
.2007 

.0815 
.0313 
.0312 

.0002 
.0005 
.0004 

10,000 

70,000 

a 
b 

t 

.1997 
.2006 
.2012 

.1677 
.1686 
.1604 

.1994 
.1990 
.2008 

.0817 
.0313 
.0314 

.0003 
.0007 
.0004 
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No.  112. — Cold-rolled  iron  bar — Continued. 


Maxi- 
mum 
fiber 

stress 
iwr 

8quai*e 
inch. 

Knmber  oi'rot** 
tions. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Bomarks. 

Sncces- 

S1T6. 

TotaL 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

f'ounds. 
46,000 

0 

5,000 

6,000 

10,000 

111,000 

70,000 
75,000 
80,000 
90,000 
211,000 

a 
b 
c 

a 
b 
c 

a 
b 
c 

a 
b 

0 

Inch, 
.1999 
.2006 
.2012 

.3003 
.2003 
.2013 

.1988 
.2009 
.2015 

.2006 
.2002 
.2017 

Jndi. 
.1640 
.1648 
.1663 

.1638 
.1648 
.1658 

.1631 
.16U 
.1650 

.1635 
.1640 
.1048 

Inch. 
.1094 
.1999 
.2006 

.1993 
.1907 
.2005 

.1088 
.1997 
.2004 

.1990 
.1094 
.2003 

Inch, 

.0364 
.0351 
;0353 

.0355 
.0354 
.0852 

.0357 
.0353 
.0354 

.0355 
.0354 
.0355 

Inch. 
.0005 
.0006 
.0006 

.0010 
.0006 
.0008 

0. 

.0012 
.0011 

.0016 
.0006 
.0014 

TThe  temperature  of  the 
bar  at  the  close  of  th  in 
run  had  increased  to 
about  lOO^F. 

Bar  ruptured.    Temper- 
ature about  300<'  F. 

No.  113. — Cold-rolled  iron  bar. 

Diameter,  1'';  speed  of  rotation,  2,200  per  minute. 
Length  between  end  bearings,  ^3'^ 
Deflections  measared  on  chord  of  10''. 


Maxi- 
mum 
fiber 
stress 

per 

square 

inch. 

Nnmber  of  rota- 
tions. 

Mlorometer  readings  for  de- 
flections. 

Defleo-' 
tions. 

Se(«. 

• 

Bemarks. 

Succes- 
Bive. 

Total. 

On 
line. 

Un- 
loaded. 

• 

Loaded. 

Un- 
loaded. 

Powida. 
45,000 

0 

0 

a 
b 

e 

Jneh. 
.1996 
.2004 
.2001 

Inch. 
.1638 
.1653 
.1645 

Indt. 
.1998 
.2002 
.1998 

Inch. 
.0356 
.0349 
.0353 

Inch. 

.0003 
.0002 
.0003 

10,000 

10,000 

a 
h 

.1991 
.2011 
.2003 

.1634 
.1647 
.1641 

.1989 
.1999 
.1996 

.0355 
.0352 
.0355 

.0002 
.0012 
.0007 

1 

■ 

10,000 

20,000 

a 

b 
c 

.2009 

.2006 
.2007 

.1639 

.1646 
.1641 

.1905 

.1998 
.1996 

.0356 

.0352 
.0355 

.0014 

.0008 
.0011 

Temperature  of  bar  in- 
creased slightly. 

10,000 

30,000 

a 
b 
e 

.1907 
.2005 
.2011 

.1632 
.1643 
.1636 

.1991 
.\996 
.1905 

.0359 
.0353 
.0359 

.0006 
.0009 
.0016 

10,000 

40,000 

a 
b 
c 

.1990 
.2020 
.2009 

.1630 
.1643 
.1636 

.1988 
.1997 
.1994 

.0358 
.0354 
.0358 

.0002 
.0028 
.0015 

10,000 

50,000 

a 

b 
e 

.1995 
.2022 
.2007 

.1631 
.1643 
.1632 

.1989 
.1996 
.1992 

.0358 
.0353 
.0360 

.0006 
.0026 
.0015 

50,000 

100,000 

a 
b 

.1975 

.2037 
.2015 

.1608 

.1632 
.1638 

.1975 

.2006 
.2004 

.0367 

.0374 
.0366 

0. 

.0031 
..0011 

Temperature  of  bar  about 

7,000 

107,000 

Bar  rupfcured. 

The  temperature  of  the 
bar  increased  eradu- 
ally  during  eacn  suo- 
oesslyerun. 

1 

H.  Ex.  161- 
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"So*  114. — Col^rolled  iron  bar. 

Diameter  V^  speed  of  rotation,  2,200  per  minute. 
Length  between  end  bearings,  33'^ 
Deflections  measured  on  chord  of  10''. 


mam 
fiber 

etrees 
per 

squftre 

inch. 

Number  of  rota- 
tions. 

Kicrometer  readings  for  fle- 
iiections. 

Deflec- 
tions. 

Seta. 

Bttnsrks. 

Sacoes* 
■lye. 

ToUl. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds 
45,000 

0 

0 

•  a 
b 
e 

Inch. 
.2014 
.1987 
.2007 

Inch. 
.1657 
.1630 
.1051 

Inch. 
.2012 
.1984 
.2004 

Inch, 
.0355 
.0354 
.0353 

Inch. 

.0002 
.0003 
.0003 

m 

10,000 

10.000 

a 
b 

.2017 
.1986 
.2010 

.1654 
.1630 
.1649 

.2010 
.1982 
.2002 

.0356 
.0352 
.0353 

.0007 
.0004 
.0008 

■ 

10,000 

20,000 

a 

b 

c 

.2019 

.1998 
.2011 

.1653 

.1627 
.1648 

.2008 

.1984 
.2001 

.0355 

.0857 
.0353 

.0011 

.0014 
.0010 

Teraperatore  of  bar  in- 
oreasedsUiEliUy. 

10,000 

80,000 

a 
b 
c 

.2012 
.2002 
.2014 

.1649 
.1628 
.1646 

.2006 
.1084 
.2001 

.0357 
.0356 
.0355 

.0006 
.0018 
.0013 

10,000 

40;  000 

a 
b 

c 

.2000 
.1994 
.2023 

.1642 
.1623 
.1645 

.2000 
.1980 
.2001 

.0358 
.0357 
.0356 

0. 

.0014 
.0023 

10,000 

50,000 

a 
b 
c 

.2031 
.1902 
.2014 

.1651 
.1626 
.1643 

.2008 
.1982 
.2000 

.0357 
.0356 
.0357 

.0023 
.0010 
.0014 

50,000 

100,000 

a 
b 

0 

.2025 

.2020 
.2001 

.1646 

.1636 
.1629 

.2008 

.1995 
.1087 

.0362 

.0359 
4  0358 

.0017 

.0025 
.0014 

Temperature     of     bar  l 

about  150O  F. 

t 

1 

24,600 

124,600 

1 

Barruptored.   Temper^ 
ature  about  200('F. 

• 

- 

The  temperature  of  the 
bar  increased  cradv* 
ally  during  eaoE  suc- 
cessive run  after  10,000 
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No.  Ud.-^-Cold'rolled  iron  bar. 

Diameter  1".    Speed  of  rotation,  2,200  per  miuute. 
Length  between  end  bearings,  33", 
Deflections  measured  on  cliord  of  10". 


mom 

fiber 

stress 

per 

square 

inch. 

Knmber  of  rota- 
tions. 

Micrometer  readings  for  de- 
flections. 

Deflpc- 
tioui). 

9 

Seta. 

Remarks. 

Sucoes- 
siye. 

»  Total. 

On 

lino. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pmnds. 
45,000 

0 
10,000 

10,000 

# 

10,000 
0 

10,000 
10,000 
30,600 

0 

10,000 

20,000 

30,000 
30,000 

40,000 
50,000 

• 

86,600 

a 
b 
e 

a 

b 

e 

a 
b 
e 

.1900 
.  20;i2 
.2085 

.1966 

.1991 
.2051 

.1080 
.1979 
.2050 

Indi. 
.1572 
.1551 
.1684 

.1609 

.1628 
.1683 

.1623 
.1618 
.1672 

Inch. 
.1930 
.1006 
.1038 

.1966 

.1986 
.2037 

.1980 
.  1975 
.  2026 

Inch, 

.0358 
.0354 
.0354 

.0357 

.0358 
.0354 

.0357 
.0:i,'i7 
.0354 

InA. 

.0069 
.0127 
.0147 

0. 

.0005 
.0014 

0. 
.0004 
.0034 

Bar  annealed  at  red  heat. 

Tempera  tnre  of  bar  aboat 
2000JJ\ 

Rented  15  hoars  without 
load. 

Temperature  of  bar  about 
looop. 

Temperature  about  125° 
P. 

Bar  ruptured.    Tempera* 
tore  of  bar,  I8O0. 

a 

b 
e 

a 

b 
e 

a 

b 
c 

.1971 
.2016 
.2033 

.1975 

.1990 
.2016 

.1968 

.2011 
.2039 

.1618 
.1651 
.1669 

.1618 

.1624 
.1656 

.1612 

.1636 
.1651 

.1070 
.2000 
.2024 

.1974 

.1080 
.2012 

.1968 

.1993 
.2012 

.0352 
.03,".5 
.0355 

.0356 

.0356 
.0356 

.0366 

.0357 
.0361 

.0001 
.0010 
.0008 

.0001 

.0010 
.0034 

0. 

.0018 
.0027 

« 
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No.  in.— Steel  bar.    Mark  18. 

Diameter,  !"•    Speed  of  rotation,  400  per  miuute. 
Loiigtli  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10", 


Maxl- 
mam 
fiber 

stress 
per 

square 
incb. 

Number  of  Tot»- 
Uons. 

Mlcromet'er  readings  for 
deflections. 

Deflec- 
tions. 

Seto. 

Kemarks. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pound*. 
60,000 

0 

10,000 

8^000 

0 

10,000 

18,600 

b 

a 

b 
t 

Inch. 
.1993 
.1995 
.1998 

.1898 

.2256 
.1918 

Inch. 
.1551 
.1649 
.1550 

.1383 

.1693 
.1383 

Inch. 
.1987 
.1989 
.1091 

.1866 

.2188 
.1843 

Inch. 
.0436 
.0440 
.0441 

.0473 

.0445 
.0460 

Inch. 
.0006 
.Ott« 
.0007 

.0032 

.0118 
.0075 

Temperature  of  bar  in- 
creased to  about  200^ 
F. 

Bftrmptnrpd.  Tempera- 
tuit)  about  200°  F. 

No.  118. — Steel  bar.    Marie  16. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33''. 
Deflections  measured  on  chord  of  10". 


Haxi- 
miun 
fibex 

stress 
per 

square 
incb. 

Number  of  rota- 
tions. 

M^icrometer  readings  for 
deflections. 

Deflec- 
tions. 

Sets. 

• 

Bemarks. 

Sncces- 
siye. 

TotaL 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
60,000 

0 
10,000 

70,400 

0 

10,000 

• 

80,400 

a 
b 
t 

a 

b 
e 

IncK 
.1981 
.1885 
.1984 

.1984 

.1980 
.2012 

IncK 
.1526 
.1631 
.1631 

.1487 

.1497 
.1554 

IncK 
.1978 
.1983 
.1981 

.1965 

.19.56 
.1964 

IneK 
.0452 
.0452 
.0450 

.0458 

.0459 
.0410 

IncK 
.0003 
.0002 
.0008 

.0029 

.0024 
.0048 

Teroperattire  about  125^ 

BarmptoKd.  Tempera* 
tana]>Otttl2&oP. 
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Ko.  119.— steel  bar.    Mark  12. 

Diameter  1";  sx)eed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  cliord  of  10",         • 


Masi- 

inum 
tlber 

StTOBfl 

per 

aqaare 

inch. 

Founds. 
40,000 

Number  of  rota- 
tions. 

Miorometer  readings  for 
deflections. 

Defleo- 
tions. 

Sets. 

Bemarks. 

Succes* 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

0 

0 

a 
b 
c 

Inch, 
.1989 
.1991 
.1989 

Jneh. 
.1692 
.1694 
.1691 

Ineh. 

.1988 
.1990 
.1988 

Inch, 
.0296 
.0296 
.0297 

Inch. 

.0001 
.0001 
.0001 

• 

10,000 

10,000 

a 
b 

e 

.1989 
.1991 
.1989 

.1691 
:i694 
.1692 

.1968 
.1990 
.1988 

.0297 
.0296 
.0296 

.0001 
.0001 
.0001 

- 

40.000 

50,000 

a 
b 
e 

.1988 
.1992 
.1989 

.1690 
.1095 
.1691 

.1987 
.1990 
.1968 

.0287 
.0295 
.0297 

.0001 
.0002 
.0001 

/ 

60,000 

100,000 

a 
b 

0 

.1989 

1991 

.1990 

.1691 
.1694 
.1601 

.1989 
.1990 
.1988 

.0298 
.0206 
.0297 

0. 

.0001 
.0002 

• 

100,000 

200,000 

"a 

b 

c 

.1989 
.1992 
.1990 

.1690 
.1693 
.1690 

.1988 
.1991 
.1088 

.0298 
.0298 
.0298 

.0001 
.0001 
.0002 

• 

100,000 

300,000 

a 
b 
e 

.1989 
.1992 
.1990 

.1601 
.1604 
.1690 

.1968 
.1991 
.1988 

.0297 
.0297 
.0288 

.0001 
.0001 
.0002 

024,750 

024,750 

a 
b 
c 

.1980 
.1992 
.1990 

.1691 
.1094 
.1690 

.1988 
.1991 
.1968 

.0297 
.0297 
.0298 

.0001 
.0001 
.0002 

2,075,250 

8,000,000 

a 

b 
e 

.1989 
.1994 
.1990 

1600 
.1698 
.1600 

.1980 
.1993 
.1989 

.0299 
.0296 
.0299 

0. 

.0001 
.0001 

1,000,000 

4,000,000 

a 
b 
e 

.1989 
.1996 
.1990 

.1680 
.1694 
.1090 

.1989 
,1902 
.1889 

.0300 
.0298 
.0299 

0. 

.0001 
.0001 

1,004,600 

6,004»800 

a 
b 

• 

ri968 
.1092 
.1900 

.1689 
.160a 
.1600 

.1088 
.1901 
.1889 

.0289 
.0299 
•0289 

0. 

.0001 
.0001 

136,600 

5,141,000 

Bar  mptmied. 
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SUMMARIZED  TABULATION. 


No.  of 
to«t. 


80 


112 


113 
114 
115 


117 
118 
119 


Material. 


Cast  (gun)  iron. 
Cold-rolled  iron. 


. . .  .do 
. . .  .do 
. . .  .do 


Steel. 

...do 

do 


Marks. 


18 
15 
12 


Speed 
of  rota 
tionper 
minute. 


400 


2,200 
2,200 


2,200 
2,200 
2,200 


400 
400 
400 


Maxi- 
mum fiber 
Mtress  per 

B<iuaro 

inch. 


Founds. 
15,000 


15,000 
20,000 
25,000 
80,000 
85,000 
40,  OOP 
45,000 
45,000 
45,000 
45,000 


60,000 
60,000 
40,000 


Number  of  rot<atioiiB. 


Succeeaive. 

o 


Total. 


37,151,900     37,151,900 


125,100 

10,000 

10,000 

10,000 

20,000 

20,000 

141,000 

107,000 

124,600 

86,600 


18,600 

80,400 

5, 141, 000 


37, 277, 000 

10,000 

20,000 

80,000 

50,000 

70,000 

211,000 

107,000 

124,600 

86,600 


18,600 

80.400 

5, 141, 000 


Hemarka. 


Removed  from  ma- 
chine and  retsted  1 
year  and  9  montha. 

Test  diacontinued. 


Bar  ruptured. 
Do. 
Do. 
Bar  ruptured.  This 
bar  waa  annealed 
at  red  heat  befora 
teatiue. 
Bar  rupiured. 
Do. 
Do. 


TENSION  TESTS 


OF 


SPECIMENS  TAKEN  FROM  ENDS  OP  BARS  THAT  HAD 

BEEN  FRACTURED  BY  ENDURANCE  TESTS 

OF  ROTATING  SHAFTS. 
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Tension  tests  of  samples  tamed  down  from  ends  of  endurance  bars, 
after  rupture  of  the  latter  under  repeated  stresses. 

The  specimens  were  taken  from  the  ends  opposite  ther  driving  end  of 
the  machine.        * 

Marks  signify  whether  steel  (S)  or  iron  (I)  and  the  endurance  test 
number. 

Form  of  specimens. 


I 


'  6* 


> 


T    • 


i 


No.  4416. 
Marks,  S  34. 
Diameter,  ".564. 
Sectional  area,  .25  Bquare  inch. 
Gauged  length,  6". 


Applied  loads. 

111  ganged  length. 

Bemarks. 

Total. 

Per  aqnare 
Inon. 

Elongation. 

Set 

Pounds, 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13,500 

14,000 

14,500 

16,000 

15,500 

15,740 

10,800 

0 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
62,000 
63,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
60,000 
62,000 
62,960 

Inehts, 
0. 

.0009 
.0020 
.0038 
.0058 
.0067 
.0060 
.0071 
.0073 
.0076 
.0077 
.0080 
.0082 
.0084 
.0087 
.0089 
.0091 
.0094 
.0096 
.0098 
.0100 
.0101 
.0106 
.0119 

.a%o 

.0497 
.0650 
.1750 
.1900 
.2000 
.2200 
.27 
.32 
.42 
.58 
.72 
1.12 

Inch. 
0. 

Initial  load. 

• 

Elastlclhnit. 

Tffliftfle  Htrengtli. 
At  time  of  rupture. 
=26.7  per  cent. 

0. 
0. 

0. 

0. 

0 

1.60 

Elongation  of  inch  sections:  'M9,  ^'.59*,  '^24,  ''.23,  ".19,  'M6. 
Diameter  at  fracture,  ".33 ;  area,  .0855  square  inch. 
Contraction  of  area,  65.8  per  cent.   . 
Fractured  2"  from  the  neck. 
Appearance,  fine  silky. 
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No.  4417. 

Marks,  Sr-52. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 


TotaL 


Povndi. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

12,000 

12,500 

13,000 

13.500 

14,000 

14.500 

15,000 

15,380 

10,900 

0 


PerftquATO 
inch. 


Paundi. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
48,000 
48,000 
50,000 
62,000 
54,000 
50,000 
68,000 
60,000 
61,520 


In  ganged  length. 


Elongation. 


0. 

.0008 
.0018 
.0037 
.0056 
.0077 
.0088 
.0368 
.0510 
.1100 
.1650 
.1835 
.1830 
.2120 
.27 
.29 
.86 
.41 
.60 
.60 
.79 

1.20 


1.68 


Set. 


Inch. 
0. 


0. 


Bemarka. 


Initial  load. 


Klaatio  limit 


Tensile  strength. 
At  time  of  rapture. 
=26.3  per  cent. 


Elongation  of  inch  sections:  'M8,  ''.20,  "^2,  ".24,  ".23,  ".51*, 
Diameter  at  fracture,  ".325  are4,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  ".50  from  the  neck.    Appearance,  fine  silky. 
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Ko.  4418. 
Marks,  Sy-53. 
Diameter,  '^564^ 
Sectional  area,  .25  square  inch. 
Ckkaged  length,  6'^ 


Applied  loAds. 

In  ganged  length. 

I^markfl. 

Total. 

PfiTMiisre 
inon. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,600 

6,000 

7,500 

10,000 

11,250 

11,500 

10,250 

10,500 

10.750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,420 

10,800 

0 

Poundg, 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
46,000 
46,000 
41,000 
42.000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
50,000 
62,000 
!S4.000 
56,000 
68,000 
60,000 
61,680 

Inehet. 
0. 

.0009 
.0019 
.0040 
.0001 
.0081 
.0002 
.0094 
.U200 
.0500 
.0H75 
.1778 
.1830 
.1970 
.2095 
.2350 
.28 

w 

.80 

.47 

.69 

.78 

1.23 

Inch. 
0. 

Initial  load. 

1 

0. 
0. 

Klastio  limit 

■ 

Tensile  atren|*:ib. 
At  time  of  ruptaro. 
=  29.7  per  cent 

0 

1.78 

Elongation  of  inch  sections:  ''.21,  ^56»,  ".36,  ".27,  ".21,  ''.IT. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  2".5  from  the  neck.    Appearance,  line  silky. 
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No.  4419. 
Marks,  S3--56. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gau£:ed  length,  6". 


Applied  loadB. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds, 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,500 

13,000 

14,000 

14,500' 

15,000 

15,500 

15,820 

11,300 

0 

Powndt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
56,000 
58,000 
60,000 
62,000 
63,280 

Inehet. 
0. 
.0008 
.0018 
.0028 
.0058 
.0078 
.0088 
.0215 
.1440 
.1675 
.1740 
.1900 
.2045 
.2210 
.2590 
.3065 
.41 
.51 
.61 
.80 
1.22 

Inch. 
0- 

Initial  load. 
Elaatio  limit. 

1 

• 

Tensile  strength. 
At  time  of  fracture. 
=28.3  per  cent. 

0 

1.70 

Elongation  of  inch  sections:  ".20,  ".41*,  ^47*,  ".24,  ".21,  ".17. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  2".75  from  the  neck.    Appearance,  fine  silky. 
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Ko.  4420. 
Marks,  Sy-57. 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inclL 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Kemarks. 

Total. 

Per  square 
inon. 

Elongation. 

Set. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11.250 

11,500 

11,750 

10,500 

10,750 

11,000 

11.500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

15,760 

10,900 

0 

Pound9, 
1,000 
5,.000 
10,000 
20.000 
30,000 
40,000 
45,000 
46,000 
47,000 
42,000 
43,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63.040 

IncKsi. 
0. 

.0008 
.0018 

.wm 

.0058 
.0081 
.0091 
.0092 
.0096 
.0155 
.0280 
.1835 
.1880 
.2240 
.2670 
.32 
.37 
.42 
.52 
.62 
.86 
1.24 

Inch. 

0. 

TnitiAl  load. 

4 
• 

• 

Elastic  limit. 

!>' 

Tennile  strength. 
At  ttnte  of  rupture. 
=28.2  percent. 

0 

1.60 

Elongation  of  inch  sections:  'M9,  ".22,  ".27,  ".58»,  ".23,  ".20. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  2".9  from  the  neck.    Appearance,  fine  silky. 
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No.  4421. 

Marks,  Sy-5S. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6'\ 


Applied  loads. 

In  gauged  length. 

Beroarks. 

Total. 

Per  sqaare 
incn. 

Elongation. 

Set. 

Pounds. 

250 

1,«)0 

2,500 

5.000 

7,500 

10,000 

11,250 

11,500 

10,500 

10,750 

IhOOO 

11,250 

11,500 

11,750 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,750 

11,300 

0 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,000 

Inches, 

0. 

.0009 
.0020 
.0040 
.00«1 
.0081 
.0091 
.0008 
.0250 
.0435 
.1748 
.1810 
.  19'J0 
.2050 
.2270 
.2690 
.3100 
.37 
.43 
.51 
.63 
.87 

1.26 

Inch. 
0. 

Initial  load. 
ElasUo  limit. 

ToDBile  strenf^th. 
At  time  of  rupture. 
=  28.5  per  oent. 

6. 

0. 

0 

L71 

Elongation  of  inch  sections :  ".20,  ".23,  ".64*,  ".32,  ".24,  ".18. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch..    Contraction 
of  area,  67.8  per  cent. 
Fractured  3".75  from  the  neck.    Appearance,  fine  silkj. 
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1^0.  4422. 

Marks,  83.-I5. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loAds. 

In  ganged  leogth. 

BemarkB. 

TotaL 

Per  Milan 
Inoh. 

EloBgaiion. 

Set. 

Pounds. 

250 

1,250 

2.500 

5,000 

7,500 

10,000 

11,250 

11,500 

11,750 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

12,000 

12,500 

13,000 

13,500 

14.000 

14.500 

15,000 

15,500 

15,820 

11,400 

0 

Pimndt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
41,000 
.  42,000 
^     48,000 
44,000 
45,000 
46,000 
48,000 
50,000 
62,000 
54,000 
56.000 
58,000 
60,000 
62,000 
68,2aP 

^  r  wWb6^^* 

0. 
.0009 
.0019 
.0040 
.0061 
.0081 
.0091 
.0002 
.0093 
.0200 
.035^ 
.1605 
.1730 
.1842 
.1970 
.2260 
.2770 
.83 
.88 
.45 
.53 
.70- 
.91 

1.40 

Ineh. 
0. 

Initial  load. 
Elaatio  limit 

Tensile  etrength. 
At  time  of  mptnro. 
=  29. 7  per  cent. 

%•••• 

0 

1.78 

Elongation  of  inch  sections:  ".20,  ''.25,  ".32,  ".66»,  ''.25,  ".20. 
Diameter  at  fracture,  ^.32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent.  ^ 

Fractured  3".5  from  the  neck«    Appearance,  fine  silky. 
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No.  4430. 
Marks,  S  4-103. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  rauare 
incn. 

Elongation. 

Set. 

Ptmndt. 

260 

1,250 

2,600 

6,000 

7,500 

10.000 

11,260 

11,500 

11,750 

10,000 

10, 260 

10.600 
10,750 

n.ooo 

11,250 
11.500 
11,750 
12,000 
12.500 
13,000 
13,500 
14,000 
14,600 
15,000 
16, 170 
10,200 
0 

Pounds. 
1,000 
5.000 
10,000 
20,000 
90,000 
40,000 
46.000 
46,000 
47,000 
40,000 

41,000   ; 

42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
60,000 
52,000 
54.000 
66,000 
68,000 
60,000 
60,680 

Inches. 

a 

.0008 
.0018 
.0038 
.0037 
.0078 
.0087 
.0089 
.0091 
.0168 
.0235 
.1090 
.1780 
.  18:r2 
.lOKO 
.2075 
.2290 
.2400 
.2680 
.9200 
.39' 
.46 
.66 
.68 
.96 
1.36 

Inch. 
0. 

Initial  load. 

Riafftio  limit. 

• 

Tensile  strength. 
At  time  of  rupture. 
=28.7  per  cent. 

0 

1.72 

Elongation  of  inch  sections :  ".19,  ".53*,  '^33,  ".24,  ".21,  ".20. 
Diameteaat  fracture,  ".31 5  area,  .0755  square  iiicli. 
Contraction  of  area,  69.8  per  cent. 
Fractured  2".5  from  the  neck.    Appearance,  fine  silky. 
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Ko.  4431. 

Marks,  S4-IO4. 

Diameter  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6'^ 


Applied  loads. 

In  gauged  length. 

« 

ToUl. 

Per  square 
incn. 

Skngstlon. 

Set. 

Poundg. 

250 
1,250 
2.500 
5,000 
7.500 
10,000 
11,250 
11,500 
11,760 
12,000 
12,250 
10.000 
10,250 
10.500 
10,750 
11,000 
11,600 
12,000 
12,500 
13,000 
13,600 
14,000 
14,500 
15,000 
15,270 
10,200 
0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
40,000 
41.000 
42,000 
43,000 
44,000 
46,000 
48,000 
50.000 
52,000 
54.000 
56,000 
58,000 
60.000 
61,080 

Inchsi. 
0. 

.0000 
.0020 
.0041 
.0064 
.0084 
.0002 
.0005 
.0097 
.0100 
.0102 
.0205 
.0438 
.1185 
.1862 
.1930 
.2275 
.2575 
.3050 
.3650 
.43 
.52 
.68 
-91 
1.30 

Inch. 
0. 

TniUalkMd. 
ElasUo  limit 

Tensile  strengtli^ 
At  time  of  ruptare. 
=  28. 7  per  cent. 

0. 
0. 

0 

1.72 

Elongation  of  inch  sections:  ".19,  ".25,  '''.62,*  ".26,  ".22,  ".18, 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  3".15  from  the  neck.    Appearance^  fine  silky. 

H.  Ex.  161 44 
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ENDURANCE   OF  ROTATING   SHAFTS. 


No.  4432. 

Marks,  84,-105. 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  len^h,  6''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

PerMiiare 
Incli. 

Elongation. 

Set. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

11,500 

11,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,500 

12,000 

12,500 

13,000 

13.500 

14.000 

14.500 

15.000 

15.240 

10,000 

0 

Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
56,000 
68,000 
60,000 
00,960 

yinehst. 

0. 

.0007 
.0017 
.0038 
.0059 
.0079 
.0069 
.0091 
.0093 
.0171 
.0215 
.1250 
.1870 
.1990 
.2250 
.2570 
.8100 
.87 
.46 
.64 
.67 
.90 

1.32 

• 

IncK. 
0. 

Initio]  load. 
Elaatio  limit. 

■ 

0. 
0. 

Tensile  strengtli. 
At  time  of  rnptnie. 
=80.5  per  cent. 

0 

1.83 

Elongation  of  inch  sections:  ''.21,  ".28,  ".64»,  ".28,  ".23,  ".19. 
Diameter  at  fracture,  ".31 ;  area,  .0755  square  inch. 
Contraction  of  area,  69.8  per  cent. 
Fractured  3"J25  from  the  neck.    A])X)earance9  fine  silky. 
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No.  4433. 

Marks,  S4-IO6. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


AppUedkMds. 

In  gauged  length. 

Bemarka. 

Total. 

PerBqnaire 
iBoh. 

EloDgation. 

Set 

Pcmnda. 

250 

1,250 

2,600 

6,000 

7.500 

10,000 

11,250 

11.500 

11,750 

12,000 

12,250 

10.600 

10,750 

11,000 
11,250 
U,500 
11,750 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
16,000 
16.300 
10,400 
0 

Plnmdt. 

1.000 
6,000 
10;  000 
30.000 
80,000 
40,000 
45,000 
46,000 
47,000 
48,000 
48,000 
42,000 

48.000 

44.000 
46,000 
46,000 
47.000 
48.000 
60.000 
62,600 
64,000 
66,000 
68,000 
60,000 
61.200 

0. 

.0010 
.0020 
.0041 
.0061 
.0082 
.0092 
.0006 
.0009 
.0101 
.0102 
.0108 
5       .0850 
.1804 
.2030 
.2105 
.2180 
.2300 
.2660 
.8060 
.3550 
.44 
.61 
.67 
.86 

1.31 

Inch. 
0. 

Initial  load. 

• 

.0001. 
.0001 

^rlMtio  limit. 

• 

Teoeile  strength. 
At  time  of  ruptue. 
=28.7  per  cent. 

0 

1.72 

Elongation  of  inch  sections:  'M9,  ".22,  ".40*,  ^'.46»,  ".25,  ".20. 
Diameter  at  fracture,  ".32 ;  area,  .0804  square  inch. 
Oontraction  of  area.  67.8  per  cent. 
Fractured  at  middle  of  the  stem«    Appearance,  fine  silky* 


I 
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ENDURANCE  OP  ROTATING  SHAFTS. 


No.  4423. 

Marks,  Sr^. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inclu 

Gauged  lengthy  6'^ 


Applied  loads. 

In  gani^  length. 

t 

Remarks. 

• 

Totd. 

Peraqiutfe 
incn. 

Elongfttlon. 

Set. 

Poundt. 

250 

1,250 

2,500* 

5,000 

7.500 

10,000 

11,250 

11,500 

11,750 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,500 

13,000 

13,500 

14,000 

14.500 

15,000 

15,110 

10,500 

0 

P9un4». 

•      1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
•60,410 

Jnehu, 
0. 

.0010 
.0020 
.0048 
.0056 
.0079 
.0090 
.0092 
.0094 
.0680 
.1300 
.1980 
.2010 
.2185 
.2350 
.2590 
.3085 
.37 
.45 
.56 
.70 
.96 
1.27 

Inch. 
0. 

IniUftl  load. 
Elastic  limit. 

Xeasfle  strength. 
At  time  of  mpture. 
20  per  cent. 

•  •  «  ^«  »  m  •  m  m  m  • 

0 

1.74 

Elongation  of  inch  sections:  ".19,  ".49 •,  ".36,  ".26,  ".26,  ".20. 
Diameter  at  fracture,  ^^33;  area,  .0855  square  inch. 
Contraction  of  area,  65.8  per  cent. 
Fractured  2".5  from  the  neck.    Appearance,  fine  silky. 
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No.  4424. 
Marks,  S(r-85. 
Diameter,  ".564. 
Sectional  area,  .25  square  incli. 
Gauged  length,  6''. 


Applied  loads. 

In  staged  length. 

Remarks. 

Tot«l. 

Per  Booare 
inon. 

Elongation. 

Set. 

P9und9, 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11.250 

11,500 

11,750 

10,500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,500 

13,500 

14.000 

14,500 

16,000 

15,  310 

10,400 

0 

PoundM. 

1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
54,000 
66,000 
58,000 
60,000 
61,240 

Jnekes. 
0. 
.0000 
.0010 
.0039 
.0060 
.0081 
.0001 
.0092 
.0003 
.0208 
.0065 
.IMO 
.2000 
.2125 

Inch. 
0. 

1 
Initial  hMd. 

• 

Blastio  limit. 

Tensile  strength. 
At  time  of  raptoro. 
=  29.8  per  cent. 

0. 

- 

0. 

.2230 
.2475 
.2950 
.43 
.52 
.63 
.86 
1.33 

1 

1 

::::;::::::: 

* 

0 

1.79         

1 

Elongation  of  inch  sections:  ".19,  ".25,  ".33,  ".59*,  ".24,  ".19. 
Diameter  at  fracture,  ".32,*  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  3".5  from  the  neck.    Appearance,  fine  silky. 
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ENDURANCE  OP  EOTATING  SHAFTS. 


I 


No.  4426. 

Marks,  S^-SG. 

Diameter,  ".564. 

Sectional  area,  .25  square  inclu 

Gauged  length,  6". 


Applied  loadfl. 

Tn  gaoj^ed  length. 

Bemarks. 

TotaL 

Per  square 
inoiii. 

Elongation. 

Set. 

Pound*. 

250 

1,250 

2,500 

6,000 

7,600 

10,000 

11,250 

11,500 

11,750 

i2;ooo 

10,750 

11,000 
11,250 
11,500 
11,760 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15, 440 
11,100 
0 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 

43, 000  f 

44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
54,000 
56,  (KX) 
58,000 
60,000 
61,760 

Inehet. 
0. 

.0009  ' 
.0018 
.0038 
.0058 
.0078 
.0088 
.0090 
.0091 
.0094 
.0137 
.0164 
.0207 
.1350 
.2115 
.2170 
.2290 
.  2620 
.3280 
.39 
.47 
.50 
.78 
1.20 

Inch. 
0. 

Initlalload. 
ElastlolimIL 

Toniile  strength. 
At  time  of  rupture. 
s=  27.7  per  cent. 

0. 
—.0001 

0 

1.66 

Elongation  of  inch  sections:  'M8,  ".20,  ".23,  ".57*,  ".27,  ".21. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  2".9  from  the  neck.    Appearance,  fine  silky. 
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Ko.  4426. 

Marks,  87-8?. 

Diameter,  ".664. 

Sectional  area,  ".25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bcmarka. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7.500 

10,000 

11,250 

11«500 

11,760 

12,000 

10,600 

10,750 

11,000 

11,250 

11,500 

11,756 

12,000 

12,250 

13,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,020 

11,400 

0 

Povndtf 
1,000 
5,000 
10,000 
20,000 
80,000 
40,600 
45,000 
46,000 
47,000 
48,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
64,080 

Tnehet. 
0. 

.0006 

.0017 

.0037 

.0057 

.0078 

.0088 

.0089 

.0092 

.0093 

.0122 

.0145 

.0200 

.1925 

.1980 

.2080 

.2275 

.2350 

.2550 

.3020 

.86 

.41 

.40 

.60 

.76 

1.13 

1.26 

Inch. 
0. 

Initial  load. 
Elastic  lie:!!. 

0. 
0. 

Tensile  stren/ffh. 
At  time  of  rupiure. 
—  30.3  per  cent. 

' 

0 

1.82 

Elongation  of  inch  sections:  ".19,  ".26,  ".35,  ".59,  ".24,  ".19. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  3".4  from  the  neck.    Appearance,  fine  silky. 


J 
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ENDURANCE    OP   ROTATING   SHAFTS. 

No.  4427. 


Marks,  8r-88. 

Diameter,  ''.564. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  6''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Por  0qnar« 
inch. 

Elongation. 

Set. 

Poundi. 

250 

1,250 

2,500 

5,000 

7,600 

10,000 

11,250 

11,500 

11,750 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,040 

11,400 

0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
90,000 
40,000 
45,000 
46,000 
47,000 

42,ooa 

48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
64,160 

Ineh€$. 
0. 

.0009 
.0020 
.0044 
.0064 
.0082 
.0093 
.0094 
.0096 
.0108 
.0235 
.1650 
.1810 
.1905 
.2015 
.2250 
.2510 
.2950 
.3530 

Inch. 
0. 

Initial  load. 

0. 
0. 
0. 

« 

Flattio  limit. 

lensile  stren^h. 
At  time  of  rupture. 
—  28  per  cent. 

.41 

.50 

.61 

.80 

1.14 

1.35 

0 

1.68 

Elongation  of  inch  sections:  'M9,  ".22,  ".31,  ".54*,  ".23,  ".19. 
Diameter  at  fracture,  ".33;  area,  .0855  square  inch. 
Contraction  of  area,  65.8  per  cent. 
Fractured  at  middle  of  stem.    Appearance,  fine  silky. 
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No.  4428* 
Marks,  Sr-89. 
Diameter,  ".564. 

.Sectional  area,  .25  square  iiiclL  - 
Gauged  leiigth,  6". 


Applied  loads: 

In  gauge 

d  length. 
Set. 

Remarks. 

Total. 

Per  Boaare 
inon. 

Elongation. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

11,500 

11,750 

10,750 

11,000 

11.250 
11,500 
11.750 
12,000 
12,500  ' 
13,000 
13,500 
14,500 
15,000 
15,600 
16,000 
16,040 
11,800 
0 

Pound*. 
1«000 
5,006 
10,000 
20,000 
30,000 
40,000 
45.000 
46,000 
47,000 
43,000 

44,000| 

45,000 
46,000 
47,000 
48.000 
50,000 
52,000 
54,000 
58,000 
60,000 
62,000 
64,000 
64,160 

0. 

.0009 
.0019 
.0038 
.0058 
.0079 
.0080 
.0091 
.0093 
.0151 
.0197 
.1400 
.1789- 
.1870 
.1950 
.2100 
.2500 

Inch. 
0. 

Initial  load. 

6. 
0. 

Klfttttio  Umit. 

t 

Tensile  strengtli. 
At  time  of  rupture. 
=29.3  per  cent. 

.2950 

.3380 
.48 
.58 
.73 

1.12 
1.28 

0 

1.76 

............ 

Elongation  of  inch  sections:  ".19,  ''.47»,  ".42*,  ".23,  ".23,  ".22 
Diameter  at  fracture,  ".32:  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  2."6  from  the  neck.    Appearance,  fine  silky. 
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ENDURANCE   OF   ROTATING   SHAFTS. 


No.  4429. 

Marks,  Sr-90. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  IfMidB. 


Total. 


Pifundt. 

aso 

tSM 

2,600 

6,000 

7,500 

10.000 

11,000 

10,250 

10,500 

10,750 

11,000 

11,250 

U,500 

12,000 

12,600 

la.ouo 

13,500 
14,000 
14,500 
15.000 
15,500 
15,850 
11,700 

0 


P«rtqi 
Inoh 


Paundt, 
1,00$ 

ft,eoo 

10,000 
20,000 
30,000 
40,000 
44,000 
41,000 
42,000 
43,000 
44,000 
46,000 
40,000 
48,000 
60,000 
62,000 
64,000 
60,000 
68,000 
00,000 
82,000 
88,400 


In  gftuged  Ungtii. 


Klongation. 


Inehet. 
0. 


.0010 
.0040 
.0080 
.0081 
.0080 
.0122 
.0172 
.0480 
.1800 
.1020 
.2010 
.2380 
.2880 
.82 
.87 
.42 
.60 
.00 
.80 
L22 


1.78 


Set 


JfMft. 

0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  sirengtii. 
At  time  of  ruptnraw 
=s284peroent. 


Elongation  of  inch,  sections :  'M9,  ''.23,  ''.28,  ".59»,  ".25,  ".19. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  3".4  irom  the  neck.    Appearance,  fine  silky. 
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Marks,  Ir-47. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6/' 


Ko.  4434. 


Applied  loMlt. 

In  gaaged  length. 

Remarks. 

Toua. 

Per  square 
inon. 

BaougftUon. 

Set. 

Pmtndt. 

250 

1,250 

2,600 

5,000 

7,500 

7,760 

8,000 

7,500 

7,750 

8,000 

8,250 

8»500 

8,750 

9,000 

9,260 

0.500 

0,750 

10,000 

10,250 

10,600 

10,760 

11,000 

11,260 

11,500 

11,750 

12,000 

12,250 

12,500 

12,700 

13,000 

13,250 

18,600 

18.680 

0 

Paundt. 

1,000 
6,000 
10,000 
20,000 
30,000 
31,000 
32,000 
80.000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37,000 
88,000 
80.000 
40,000 
41,000 
42,060 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61.000 
52,000 
53,000 
64,000 
64,200 
0 

0. 

.0008 
.0017 
.0037 
.0067 
.0050 
.0061 
.0102 
.0212 
.0250 
.0300 

0. 

Initial  load. 

RiAfitic  llmli, 

, 

..••••»..... 

Tensile  stieneth. 

s=25.2  per  cent.                                                        ■ 

1 

.0050 

.1200 

.1600 

.1640 

.lff78 

.1765 

.1070 

.2130 

.2360 

.2580 

.2850 

.81 

.36 

.30 

.42 

.40 

.52 

.50 

.60 

.81 

1.07 

1.27 

1.61 

Elongation  of  inch  sections:  'M8,  ''.23,  ''.31,  ".37»,  ".22,  ".20. 
Diameter  at  fractnre,  ".43;  area,  .1452  square  inch. 
Contraction  of  area,  41.9  per  cent. 
Fractured  3".5  from  the  neck..    Appearance,  fibrous,  lamellar. 
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ENDURANCE  OP  ROTATINa  SHAFTS. 


Marks,  I4-6I. 
Diameter,  '^564. 

C%  A.*  1  4 


170.4436. 


Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  leugtli,  6'^ 


Applied  loads. 

In  gaaged  lengtli. 

Remarks. 

ToUl. 

Per  square 
ineii. 

ElongatioD. 

Set 

pQundt. 

250 

1,250 

2,500 

3,760 

5,000 

6,250 

7.500 

7,750 

8,000 

7,500 

7,750 

8,000 

8,250 

8,500 

9,000 

9,500 

10,000 

10,500 

11.000 

11,500 

12,000 

12.500 

12, 810 

11,200 

0 

Poundt. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
31,000 
32,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36.000 
88.000 
40,000 
42,000 
44,000 
46,000 
48,000 

'50.000 
61,240 

Inehst, 

0* 
.0009 

.0020 
.0030 
.0040 
.0051 
.0061 
.0064 
.0067 
.0152 
.0198 
.1162 
.1230 
.1390 
.1675 
.2100 
.2560 
.3130 
.40 
.50 
.61 
.87 
1.40 

0. 

Initial  load. 
ElasUo  limit 

0. 

0. 

Tensile  strengtii. 
▲t  time  of  rapture^ 
=  28.8  per  cent. 

0 

1.70 

Elongation  of  inch  sections:  .".20,  ".23,  ".33,  ".46»,  ".25,  ".23. 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  at  middle  of  stem.    Appearance^  fibrous. 


ENDURANCE  OF  ROTATING  SHAFTS, 
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No.  4436. 
Marks,  Ir-62« 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  leDgth,  ^". 


Applied  londs. 

1 

la  ganged  leogth. 

Remarks. 

• 

Total. 

Persqaare 
incn. 

Elongation. 

Set. 

PoundM, 

260 

1,250 

2,500 

3,760 

6,000 

6,250 

7,500 

7,760 

8,000 

7,500 

7,760 

8,000 

8,250 

8,500 

8,750 

0,000 

0,260 

0,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

12,000 

12,500 

13,000 

13,060 

11,600 

0 

POfMldb. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
30,000 
31,000 
32,000 

1   33,000 
34,000 
36,000 
36,000 
37,000 
88,000 
80,000 
40,000 
41,000 
42,000 

•   48,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
52,200 

IncKet. 
0. 
.0000 

.0020 
.0080 
.0040 
.0050 
.0060 
.0062 
.0067 
.0120 
.0170 
.0320 
.0640 

0. 

Initial  load. 

• 

Elaatio  lima. 

• 

Tensile  strengtii. 
At  time  of  ruptnre. 
=24.7  per  cent. 

■ 

0. 

.1270 
.1350 



.1470 
.lAO 
.1820 
.1975 
.2200 

.2470 
.2700 

*' 

.3050 

.84 

.38 

.42 

.51 

.57 
1.02 
1.28 

• 

0 

1.48 

Elongation  of  inch  sections:  'M9,  ".2G,  ".46»,  ".22,  ".18,  ".17. 
Diameter  at  fracture,  ".41;  area,  .132  square  inch. 
Contraction  of  area,  47.2  per  cent. 

Fractured  2".9  from  the  neck.    Appearance,  fibrous.    Color  varies 
from  dark  to  light. 
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ENDURANCE  OF  ROTATING  SHAFTS. 


No.  4437. 

Marks,  I4-63. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bfiooarka. 

TotaL 

PerMinare 
incn. 

Elongation. 

Set. 

Pounds. 

260 

1,250 

2,500 

3,700 

5,000 

6,250 

7.500 

7,750 

8,000 

8.250 

8,600 

7,600 

7,750 

8,000 

8,250 

8.600 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,760 

13,000 

13,250 

18.490 

12,100 

0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
31,000 
32,000 
33,000 
34,000 
30,000 
31,000 
32,000 
83,000 
84,000' 
85,000 
86,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,  COO 
61,000 
62,000 
63,000 
53,960 

Indies. 

0. 

.0010 
.0021 
.0031 
.0041 
.0052 
.0062 
.0065 
.0068 
.0070 
.0077 
.0122 
.0180 
.0260 
.0450 
.0040 
.1260 
.1370 
.1480 
.1700 
.1820 
.2020 
.2190 
.2470 
.2670 
.2975 
.3230 
.36 
.40 
.45 
.49 
.67 
.62 
.72 
.87 

1.30 

Jneh. 
0. 

Initial  load. 

.0001 

ElaetloUEitl 

• 

• 

Tensile  etrengtii. 
At  time  of  rapture. 
=25.2  per  cent. 

1  • .  • 

0 

1.51 

Elongation  of  inch  sections:  ".17,  ".18,  ".20,  ".22,  ".30,  ",44». 
Diameter  at  fracture,  ".42^  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  l".l  from  the  neck.    Appearance,  flbrous. 


ENDURANCE   OP   ROTATING   SHAFTS. 
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Ko,4438. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Totol. 

Per  square 
inon. 

Elongation. 

Set. 

Pounds, 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 

7,750 

8,000 

8.250 

8,500 

8,750 

0,000 

0,260 

0.500 

0.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,660 

U,150 

0 

Pounds. 
1,000 
5.000 
10,000 
16,000 
20,000 
25,000 
80,000 

81,000[ 

82»000 
83,000 
84,000 
85,000 
86,000 
87,000 
38.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
48,000 
50.000 
50,600 

Jnokss, 

0. 

.0009 
.0010 
.0030 
.0010 
.0050 
.0000 
.0080 
.0476 
.1153 
.1217 
.1306 
.1500 
.1647 
.1820 
.2140 
.24 
.27 
.29 
.33 
.36 
.41 
.49 
.51 
.57 
.66 
.75 
.05 

1.28 

Inch. 
0. 

• 
Initial  lead. 

Elastic  limit.     ' 

• 

0. 

Tensile  strength. 
At  time  of  ruptore. 
=  26  per  cent. 

0 

1.56 

Elongation  of  inch  sections:  ".21,  ".20,  ".20,  ".44»,  ".31,  ".20. 
Diameter  at  fractnre,  ".42^  area,  .1385  sqnare  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  2".7  from  the  neck.    Appearance,  fibrous. 
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ENDURANCE   OF   BOTATIxNG   SHAFTS. 


No.  4439. 

Marks^  I9-69. 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  %". 


Applied  loails. 

In  gangod  lenj^th. 

Remarks. 

Total. 

Per  M  aare 

iOCD. 

Elongfttion. 

Set. 

Inch. 
0. 

Pound*. 
250 
1.250 
2.500 
8,750 
5,000 
6,250 
7.500 
7,750 
8,000 
8,250 
8,500 
8,750 
9.000 
8,000 
8,250 

8,500 

8,750 

9,000 

9.250 
9,500 
9.750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12.250 
12,500 
12,750 
18,000 
13,250 
13,500 
18,640 
12,450 
0 

Pownd*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33.000 
34.000 
35.000 
36,000 
32,000 
33,000 

34,000| 

35,000 

36, 000  [ 

37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52. 000 
93,000 
54,000 
54,560 

hMhu. 
0. 
.0009 

.0019 
.0030 
.0041 
.0052 
.0064 
.0066 
.0069 

Initial  load. 

1 

Elastic  llir/.t. 

.0001 
.0001 

.0071 

-.0072 

.0075 

.0175 

.0297 
.0350 
.0490 
.0555 
.0785 
.1480 
.1520 
.1572 
.1695 
.1830 
.1975 



m 

• 

• 

Tensile  strengtii. 
At  time  of  mptnro. 
=,23.5  per  cent. 

■■■*•*"*■•*• 

.2200 
.2.t 
.27 
.29 
.31 
.34 
.39 
.42 
.48 
.52 
.60 
.72 
.88 
1.12 

0 

1.41 

Elongation  of  inch  sections:  ".27,  ".39»,  '^21,  ".18,  'M8,  '.18. 
Diameter  at  fracture,  ".45  j  area,  .1590  square  inch. 
Contraction  of  area,  36.4  per  cent. 
Fractured  1".5  from  the  neck.    Appearance,  flbrouS|  lamellar. 


ENDUBANCE   OF  ROTATING  SHAFTS. 

No.  4441. 
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Marks,  I«-93. 

Diameter,  ''.564. 

Sectional  area,  .2$  square  inclu 

Gauged  length,  6". 


AppUed  loMlt. 

In  g»iig«d  length. 

Bemwiu. 

Total. 

PflTMiiare 
inon. 

Set. 

Povndt. 
260 

1,250 

2,509 

8,750 

5.000 

6,250 

7,500 

"    7.750 

8,000 

8,250 

8,500 

8,750 

7,250 

7,500 

7,750 

8,000 

8,260 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,760 

11,000 

11,260 

U,500 

11,760 

0 

Ptmnd». 
1,000 
6,000 
10,600 
15,000 
20,000 
25,000 
80,000 
81,000 
88,000 
88,000 
84,000 
85,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
0 

0. 

.0010 
.0020 
.0000 

.0041 

.0061 

.0062 

.0064 

.0066 

.0069 

.0071 

.0075 

.0630 

.0405 

.0610 

.0620 

.1610 

.2050 

.2190 

.2480 

.2675 

.3140 

.85 

.40 

.48 

.49 

.57 

.67 

.76 

.94 

1.24 

1.62 

Inch. 
0. 

Initialload. 

• 

1 

EliAtf  n  Itaitt. 

• 

TenHlle  sirengtli. 
=27  per  cent. 

Elongation  of  inch  sections:  ".43*,  ".26,  ".26,  ".25,  ".23,  ".19, 
Diameter  at  fracture,  ".41 ;  area,  .132  square  inch. 
•  Contraction  of  area,  47.2  per  cent. 
Fractured  1".10  from  the  neck.    Appearance,  fibrous. 

H.  Ex.  161 45 


706 


ENDURANCE  OF  ROTATING  SHAFTS. 


No.  44^. 
Marks,  Is  94. 
Diameter,  ''.564. 
Sectionsd  area,  .25  square  inch. 
Gauged  length,  6''. 


Applied  loads. 

In  gsHged  I«ngtb. 

Bemarks. 

TotAL 

PerMmarc 
inch. 

Klongation. 

Set 

Paumdt^ 

260 

1,260 

2,600 

8,750 

6,000 

6,260 

7,500 

7,750 

8.000 

8,250 

8,500 

8,750 

8,000 

8,250 

8,500 

8,760 

0,000 

0,250 

0,500 

0,750 

10,000 

10,260 

10,500 

10,760 

11,000 

11,260 

U,600 

11,750 

11,760 

0 

Pou$uU. 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
81,000 
32,000 
33,000 
34,000 
35,000 
32,000 
33,000 
34,000 
36.000 
36i000 
37.000 
38,000 
39.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
47,040. 
0 

Ifukei. 
0. 

.0010 

0. 

Initial  iMd. 

1 

ElMticliaife. 

Tenfdlestrengtk. 
s=  28  per  cent. 

.002(^ 

.0030 

.0040 

.0051 

.0061 

.0063 

.0066 

.0068 

.0070 

.0072 

.0236 

.1200 

.2080 

.2140 

.2370 

.2675 

.2640 

.3210 

.38 

.40 

.47 

.52 

.61 

.60 

.84 

1.10 

L42 

1.68 

0. 
0. 

0. 

•  «  •  •  •  ^^  •  •  •  •  • 

•••••••••••• 

Elongation  of  inch  sections:  ".27,  ".47*,  ".25,  ".25, 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  l'\6  from  the  neck.    Appearance,  fibrous. 


"  22 


".22. 


•Y 


ENDURANCE  OF  ROTATING  SHAFTS. 

No,  4443. 
Marks,  1^-90. 
Diameter,  ''.564/ 
Sectional  area,  .25  square  inch, 
gauged  length,  6'\ 

[Saoond.ipeoimeB  from  thU  ibafl.] 
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AppHad  loads. 

III  gauged  length. 

Semarka. 

TotaL 

PerMuare 
Iboa. 

Elongation. 

Set. 

Foynd§. 

260 

1,250 

2,500 

8,750 

5,000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

7,250 

7,500 

7,750 

8,000 

8,260 

8,500 

8,790 

0,000 

0,250 

0,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,^500 

11,610 

10,800 

0 

FoundM. 
1.000 
5^000 
10,000 
15,000 
20,000 
25,000 
90.000 
31,000 
82,000 
33,000 
84.000 
.      8S,000 
20,000 
80,000 
81,000 
82.000 
88,000 
84,000 
85,000 
36,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
46,440 

Ineh$n 

0. 

.0010 
.0030 
.0030 
.0040 
.0050 
.0060 
.0062 
.0066 
.0068 
.0070 
.0000 
.0145 
.0108 
.0818 
.1085 
.1600 
.2040 
.2150 
.2460 
.2080 
.3060 
.84 
.80 
.48 
.40 
.56 
.67 
.77 

1.00 

1.27 

Inch. 
0. 

Initial  load. 

0. 

Vlattic  limilL 

t 

...*•*  .A  «... 

■ 

Tensile  sirengfk. 

0 

L48 

^==24. 7  per  cent. 

Elongation  of  inch  sections:  ''.21,  ".25,  ".43*,  ".20,  ".20,  ".19. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  3"  from  tiie  neck.    Appearance,  fibrous. 
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ENDUBANCE   OF  BOTATINa  SHAFTS. 


Ko.4444. 
Harks,  Ir-95. 
Diameter,  ''Mi. 
Sectional  area,  .26  square  inch. 
Ganged  length,  6". 


Appltodloiidt. 

lagMgedkbgth. 

"Bamurkn. 

Told. 

Foraqiuura 

XUmgatloB. 

Set 

250 

1.260 

2,500 

8,750 

6,000 

8,260 

7,600 

7,750 

8,000 

8,250 

8,500 

8,760 

8,800 

7,260 

7,500 

7,760 

8,000 

8,260 

8,500 

8,760 

8,000 

8,260 

8.600 

0,750 

10,000 

10,850 

10,500 

10,750 

11,000 

11,260 

11,600 

11,710 

10,100 

0 

J^Mm4t. 
1000 
6,000 
10,008 
15,000 
20,000 
25,000 
80,008 
81,000 
82,000 
38,000 
84,000 
86,000 
88,000 
28,000 
30,000 
81,800 
32,000 
38,000 
84,000 
85.000 
88,000 
87,000 
88,000 
38,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
48,000 
48,840 

a 

.0010 
.0020 
.0081 
.0041 
.0062 
.0083 
.0008 
.0088 
.0071 
.0072 
.0078 
.0100 
.0148 
.0312 
.0288 
.0660 
.1230 
.2006 
.2100 
.2870 
.2670 
.2840 
.3200 
.38 
.41 
.48 
.53 
.83 
.71 
.82 
140 

Inek, 
0. 

Initial  load. 
ElMtlollBdk 

• 

Teniile  ntreiiftli. 
At  time  of  raptnrab 
=  27.3  p«r  cent. 

0. 

0. 

• 

............ 

0 

184 

Elongation  of  inch  sections:  'M9,  ".30,  ''.48»,  ''^,  ''^,  'M9. 
Diameter  at  fracture,  "M ;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  2^.75  from  the  neck.    Appearance,  fibrous. 


ENDUBANCE  OP  ROTATING  SHAFTS. 
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Ko.  4410. 
Marks,  Ir-92. 
Diameter,  ^^564. 
Sectional  area,  .26  square  inch. 
Gauged  length,  6'^ 


AppUadloMli. 

III  ganged  length. 

Rwmerki. 

• 

ToUL 

Peraqiuve 
IimL 

Stongatioii. 

• 

Set. 

250 

1,260 
2,500 
8,760 
5,000 
6,260 
7,500 
7,750 
8,000 
8,250 
8,500 

7,600 

7,760 
8,000 
8,260 
8,500 

8,760 
f,000 
0,260 
0,500 

0.750 
10,000 
10.260 
10.600 
10,750 
11,000 
11,250 
11.500 
11,750 
11,890 
0 

POMMb. 

1,000 
5.000 
10.000 
15,000 
20.000 
26,000 
80.000 
81,000 
82,000 
88,000 
84,000 

80,0005 

81,000 
82,000 
88,000 
84,000 
86,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47,000 
47,560 
0 

0. 
.0000 

.0080 
.0080 
.0040 
.0060 
.0060 
.0062 
.0066 
.0068 
.0071 
.0110 
.0142 
.0210 
.0680 

.ur75 

.1790 
.1985 
.2260 
.2890 
.2840 
.8070 
.37 
.40 
.46 
.40 
.59 
.67 
.79 
1.00 

Inch. 
0. 

InitlallMul. 
EUttioUmtt. 

• 

Teueile  strengtli. 
=  28  per  cent. 

.•..•...•^•. 



1.68 

Elongation  of  inch  sections:  ".23,  ".27,  ".47»,  ".26.  ".26,  ".20. 
Diameter  at  fracture,  ".42;  area,  .1386  square  incn. 
Contraction  of  area,  44.6  per  cent. 
Fractured  3".l  firom  the  neck.    Appearance,  fibrous. 


710 


ENDUEANCE   OP   ROTATING  SHAFTS. 


Ko.4448. 
Marks,  VIOO. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch* 
Ganged  length,  6''.  - 


Applied  kMdi. 

Ib  gMiged  length. 

Rflmarks. 

TotaL 

PerMnwe 
inon. 

BlongAtion. 

Set. 

• 

260 
1,260 
3,600 
8,750 
6,000 
6,260 
7,500 
7,750 
8.000 
8,250 
8,500 
8,750 
9,000 

7,760 

8,000 
8,260 

8,500 

-8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10, 750 

11,000 

11,260 

11,500 

11,750 

12,000 

12,280 

12,340 

10,300 

0 

Pounds. 
1,000 
6.000 
10.000 
16,000 
20,000 
26,000 
30,000 
31,000 
32,000 
33,000 
84,000 
36,000 
36,000 

3i,ooo: 

82,000 
38,000 

34,0005 

tf,000 
36,000 
37,000 
38.000 
39.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
49,360 

Inehet, 
0. 
.0009 

.0019 
.0020 
.0040 
.0051 
.0062 
.0063 
.0066 
.0068 
.0070 
.0071 
.0077 

0. 

Initial  load. 

* 

0. 

0. 

ElMtio  limit. 

.0190 
.0101 
.0140 
.0300 
.0770 
.1817 
.1860 
.1075 
.2140 
.2J»75 
.2600 
.3000 
.3240 

Tennile  ■tnmgili. 
At  time  of  rapture. 
=  28.7  per  cent. 

.38 
.40 
.47 
.62 
.60 
.68 
.81 
1.00 

1.34 

1 

0 

1.72        i,.., 

i 

Elongation  of  inch  sections :  ".33,  ".49»,  ".26,  ".33,  ".22,  ".19. 
Diameter  at  fracture,  ".38;  area,  .1134  square  inch. 
Contraction  of  area,  54.6  per  cent. 
Fractured  1"«7  from  the  neck.    Appearance,  fibrous. 


fiKDUKANCE  05*  ROTATING  SHAFTS, 


111 


ISo.  4449. 

Marks,  I^-lOl. 

Diameter,  ''.564. 

Sectional  area,  «25  square  inch. 

Gauged  length,  6''» 


Applied  iMdt. 

In  ganged  length. 

J^emarka. 

TotaL 

PerMoara 
ison. 

Elongation. 

Set. 

Potmd*. 

250 

1,250 

2,600 

8,750 

5,000 

6,250 

7,500 

7.750 

8,000 

8.250 

8.500 

8.750 

9.000 

7,760 

8,000 

8,250 

8,600 

8,750 

9,000 

9,250 

9,500 

9,750 

10,060 

10,250 

10,500 

10.750 

11,000 

11.250 

11.500 

11.750 

12,000 

12,250 

12.500 

0 

Pounds, 
1.000 
5.000 
10,000 
15.000 
20,000 
25,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35.000 
86,000 
81,000 
82,000 
83,000 
34.000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
0 

Ineke^. 

0. 

.0009 
.0019 
.0080 
.0041 
.0052 
.0063 
.0066 
.0068 
.0070 
.0072 
.0075 
.0078 
.0153 
.0238 
.0350 
.1106 
.1860 
.1940 
.2020 
.2870 
.2430 
.2740 
.3040 
.36 
.89 
.43 
.48 
.55 
.61 
.68 
.85 

1.22 

1.72 

Insh, 

0. 

Initial  load. 
Elaatie  limit. 

Tennile  strenfftlu       / 
28.7  per  cent. 

.0001 

.000} 

• 

Elongation  of  inch  sections:  ".19,  ".22,  ".25,  ".27,  ".52*,  ".27, 
.Diameter  at  fi*acture,  ".39;  area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent. 
Fractured  1".6  from  the  neck.    Appearancey  flbroua. 
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ENDUBANGE  OP  ROTATING  SHAFTS. 


No.  4450. 
Marks,  Ir-102. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

/ 

Total. 

Per  square 
inoh. 

Blongation. 

Set. 

Pounds. 

250 

1,250 

2,600 

8,760 

6,000 

6,260 

7,600 

7,750 

8,000 

8,260 

8,500 

8,750 

7,600 

7.750 

8,000 

8,260 

8,600 

8,760 

0,000 

0,250 

0,600 

0,760 

10,0U0 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,260 

12,500 

12,630 

0 

PoundM. 
1,000 
5,000 
10,000 
16,000 
20,000 
26,000 
80,000 
81,000 
32,000 
33.000 
34,000 
35.000 
30,000 
31,000 
32,000 
33,000 
84,000 
36,000 
86,000 
87,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46.000 
47,000 
48,000 
40,000 
50,000 
60,520 
0 

0. 

.0010 
.0020 
.0030 
.0040 
.0061 
.0062 
.0064 
.0066 
.0068 
.0071 
.0072 
.0270 
.0282 
.0330 
.0.100 
.0500 
.1675 
.1840 
.1071 
.2200 
.2365 
.2640 
.2860 
.33 
.37 
.40 
.44 
.40 
.60 
.68 
.78 
.87 

1.86 

1.88 

0. 

Initial  load. 
BlsSticUmlt 

• 

Teimile  strengtb. 
—  31. 3  per  cent. 

0. 

' 

Elongation  of  inch  sections:  ".23,  ".30,  ".55,  ".30,  ".27,  ".23. 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  3"  from  the  neck.    Appearance,  fibrous. 


ENDURANCE   OF   ROTATING  SHAFTS.  7! 

No.  4461. 
Marks,  Ir-108. 
Diameter,  '^564.    Sectional  area,  .25  square  inch.  #  Ganged  length,  C 


Applied  loads. 

In  ganged  length. 

.  Bemarka. 

TotaL 

Per  squsTO 
inon. 

EQongation. 

Set. 

Pownds. 
*250 
1,250 
2.500 
8,750 
5,000 
6,250 

'     7,600 
7,750 
8,000 
8,250 
8,500 
8.750 
9.000 

• 
7,500 

Potmda. 
1,000 
6.000 
10,000 
15,000 
20,000 
26,000 
80,000 
81,000 
82,000 
83,000 
84,000 
35,000 
86.000 

30,000 

^L  vwW9« 

0. 

.0010 
.0020 
.0030 
.0040 
.0050 
.0060 
.0061 
.0068 
.0067 
.0069 
.0071 
.0074 

(      .0110 
.0122 
.0146 
.0156 
.0167 
.0173 
.0182 
.0190 
.0199 
.0206 
.0216 
.0228 
.0248 
.0267 
.0288 
.0312 
.0335 
.0360 
.0393 
.0430 
.0455 
.0482 
.0502 
.0530 
.0557 
.0578 
.0608 
.0633 
.0675 
.0708 
.0740 
.0772 
.0803 
.0837 
.0871 
.0901 
.0928 
.0947 
.0962 
.0977 
.0090 
.1002 
.1018 
.1036 
.1068 
.1066 
.1076 
.1086 
.1090 
.1002 
.1098 
•    .1100 
.1101 
.UOl 
.1106 
.U05 
.1107 
.1107 
.U07 
.U08 
.U68 
.1111 

[      .1111 

Inch. 
0. 

Initial  loAd. 

• 

Elastic  Umit.    Load  felL 

After  1  minute. 
After  2minutee. 
After  Sminntea. 
After  4  minutes. 
After  5  minutes. 
After  6  minutes. 
After  7  minutes. 
After  8  minutes. 
After  9  minutes. 
After  10  minutes. 
After  11  minutes. 
After  12  minutes. 
After  13  minutes. 
After  14  minutes. 
After  15  minutes. 
A  fter  16  minutes.      * 
After  17  minutes. 
After  18  minutes. 
After  19  minutes. 
A  fter  20  minutes. 
After  21  minutes. 
After  22  minutee. 
After  23  minutes. 
After  24  minutes. 
After  25  minutea. 
After  26  minutee. 
After  27  minutes. 
After  28  minutes. 
After  29  minutes. 
After  30  minutes. 
After  31  minutes. 
After  32  minutss. 
After  33  minutes. 
A  fter  34  minutes. 
After  35  minutes. 
After  86  minutes. 
Aftsr  37  minutes. 
After  38  minutes. 
Aftsr  39  minutes. 
After  40  minutsSi 
After  41  minutes. 
Aftsr  i2  minutes. 
After  43  minutes. 
After  44  minutes. 
After  45  minutes. 
After  46  minutes. 
After  47  minutes. 
After  48  minutes. 
After  49  minutes. 
After  60  minutss. 
After  51  minutes. 
After  62  minutes. 
After  68  minutes. 
After  64  minutes. 
After  55  minutes. 
After  66  minutes. 
After  67  minutes. 
After  68  minutes. 
After  69  minutes. 
Aftsr  60  minutes. 
After  80  minutes. 
After  86  minutes. 

- 

0. 

0. 

• 

. 
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ENDITKANCE   OP  ftOTATmG   SItAF*tS. 
STo.  4461 — Continued. 


Applied  loadft. 

In  gauged  length. 

Bamarka. 

• 

Total. 

PerMoare 
inco. 

Elongation. 

Set. 

Poundt. 
7,750 
8,000 

8.250 

8.500 

8,750 

0,000 

0.250 

0,500 

0,750 

10,000 

10,260 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,420 

10,800 

0 

Ptmndt, 
81,000 
82,000 
83,000 
84.000 
35,000 
36,000 
37,000 
88,000 
30,000 
40,000 
41,000 
42.000 
43,000 
44,000 
46,000 
46,000 
47,000 

•  48,000 
40,000 
40,680 

Inch. 
.1113 
.1137 
.1200 
.1520 
.1600 
.1845 
.2045 
.2250 
.2465 
.2820 
.3140 
.37 
.40 
.45 
.40 
.57 
.63 
.78 
.03 

L35 

Inch. 

» 
I 

Teniile  atrength. 
At  time  of  rapturab 

=27. 2  per  cent. 

* 

• 

0 

1.63 

Elongation  of  inch  sections:  ".19,  ".23,  ".47»,  ".30,  ".23,  ".21. 
Diameter  at  fracture,  '\41;  area,  .1320  sqnare  inch. 
Gontraction  of  area,  47.2  per  cent. 
Fractured  at  middle  of  the  stem.    Appearance,  fibrous^  lamellar. 


ENDURANCE   OP  ROTATING  fiHAPTS, 
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Ko.  4452. 
Marks,  18-109. 
Diameter,  "«564, 
Sectional  area,  .25  square  inch. 
Ganged  length,  6'^ 


Applied  loAdi. 

III  gauged  lengtli. 

Bemarka. 

Total 

Per ■quara 

Elongation. 

Set. 

Foundt. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
7,750 
8,000 
8,250 
8,500 

f^ 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9.500 

9,750 

10,000 

10,250 

10, 50^ 

10,75dF 

11,000 

11.250 

11.500 

11,750 

12,000 

12,250 

12,420 

0 

pnmdt, 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
30,000 
31,000 
32,000 
33,000 
84.000 
86,000 
28,000 
29,000 
30,000 
31,000 
32,000 
38,000 
84,000 
85,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
47,000 
49,000 
49,680 
0 

0. 

.0010 
.0021 
.0032 
.OOU 
.0054 
.0065 
.0067 
.0070 
.0072 
1   .0075 
.0077 
.0124 
.0129 
.0136 
.0150 
.0175 
.0240 
.0312 
.0500 
.2107 
.2240 
.2380 
.2575 
.2850 
.3125 
.36 
.89 
.44 
.60 
.68 
.65 
.77 
.91 

LOO 

L77 

Inch. 
0. 

laiUalload. 

Elaaiio  limit.    After  anstaSning  load  16  minntes 
rapid  atretcMng  begaa. 

• 
• 

.0001 

Tensile  atrengtli. 
=  20.5  per  cent. 

Elongation  of  inch  sections:  ".21,  ".25,  ".27,  ".56*,  ".27,  "^1. 
Diameter  at  fractnre,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  3".25  from  the  neck.    Appearance^  flbrons. 
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£KDURAKG£  OF  ROTATING  SHAFTS. 


Ko.  4445. 
Marks,  1^96. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gtauged  length,  6". 


Applied  load*. 

In  gaogad  length. 

Bamarks. 

ToUL 

PcTMiuve 
inon. 

SlengAtioo. 

Set. 

Founds, 

250 

1,250 

2.600 

8,760 

6.000 

6,250 

7,600 

7,760 

8,000 

7,250 

7.600 

7,760 

8,000 

8,260 

8,600 

8,760 

0,000 

0,250 

0,600 

0,750 

10,000 

10,260 

10,600 

10,760 

11,000 

11.250 

11,420 

0 

Founds. 
1,000 
6,000 
10,000 
16.000 
20,000 
26,000 
30,000 
81,000 
82,000 
28,000 
80,000 
81,000 
•  82,000 
88,000 
84,000 
86,000 
80,000 
87.000 
88,000 
80,000- 
40,000 
41,000 
48,000 
48.000 
44,000 
46,000 
46,080 
• 

JfUhSS. 

0. 

.0010 
.0020 
.0030 
.0040 
.0061 
.0001 
.0002 
.0070 
.0308 
.0480 
.0668 
.0668 
.1910 
.2100 
.2836 
.2810 
.2820 
.8260 
.37 
.42 
.48 
.60 
.01 
.75 
.90 

L38 

1.06 

Inch. 
0. 

Initial  UMd. 
ElaeUo  Umtt 

Tensile  ■  strength. 
=  27. 5  per  cent. 

0. 

Elongation  of  inch  sections:  ''.21,  ",28,  ".28,  ".43»,  ".26,  ".20. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  2".75  from  the  neck. 

Appearance,  fibrous,  lamellar.    Opened  cracks  along  suifaoe  of  stem 
on  one  side  of  the  specimen. 


SNDUBANtE  OF  ROTATING  BEAFTB. 

.  No.  4446. 
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Harks,  19-97. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  %". 


Applied  loadi. 

In  ganged  length. 

1 

Bamarki. 

Total. 

PerMuare 
Inch. 

Elongation. 

Set. 

PottfMb. 

250 

1,250 

2,600 

8,750 

5,000 

0,260 

7,600 

7,760 

8,000 

8,250 

8,^00 

8,750 

0,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

0,000 

0,250 

0,500 

0,750 

10,000 

10,250 

10,500 

10,750 

U,000 

11,250 

11,500 

11,520 

10,050 

0 

1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
81,000 
82,000 
88,000 
84,000 
36,000 
80.000 
20,000 
30,000 
81.000 
32,000 
83,000 
84,000 
35,000 
36,000 
37,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
40,080 

Ineket. 

0. 

.0010 
.0020 
.0080 
.0041 
.0051 
.0002 
.0066 
.0068 
.0070 
.0071 
.0072 
.0078 
.0111 
.0148 
.0206 
.0258 
.0410 
.1740 
.2445 
.2660 
.2805 
.3210 
.86 
.40 
.44 
.52 
.60 
.00 
.81 

1.16 

1.30 

Inch. 
0. 

Initial  load. 

* 

ElaatioUnlt. 

Tensile  atrangtli. 
At  time  of  mptoro. 
=  20.5  per  cent. 

0. 

0. 

0 

1.77 

Elongation  of  inch  sections:  ''.23,  ".27,  ".52*,  ''.29,  "^5,  ".21, 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  3"  from  the  neck.    Appearance,  fibrous. 
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ENDURANCE  OP  ROTATING  gHAFT& 


No.  4441. 


Marks,  Ir-OS. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6''. 


AppUfld  loads. 

In  ganged  length. 

Bemarka. 

• 

ToUL 

Per  Moan 
incB. 

Elongation. 

Set. 

Pound$. 

250 

1,250 

2,600 

8,750 

6,000 

6,250 

7.500 

7.750 

8.000 

8.250 

8,500 

8,750 

0.000 

6,760 

7,000 

7,250 

7,500 

7,750 

8,000 

8,260 

8,500 

8.750 

0,000 

0.260 

0,500 

0,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,360 

.  0 

Pounds. 
1,000 
6,000 
16,000 
15,060 
20,000 
26.000 
30,000 
31,000 
32,000 
83.000 
34.000 
85.000 
86,000 
27,000 
28,000 
28,000 
80,000 
31,000 
82,000 
38,000 
34,000 
85,000 
86.000 
87,000 
38,000 
80,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,440 
0 

0. 
.0010 
.0020 
.0080 
.0041 
.0061 
.0062 
.0068 
.0066 
.0060 
.0071 
.0073 
.0100 
.0148 
.0166 
.0901 
.0278 
.0426 
.0720 
.1660 
.2270 
.2420 
.2680 
.2875 
.3440 
.38 
.48 
.48 
.56 
.62 
.80 
.02 

1.29 

L41      • 

Inch, 
0. 

Initial  load. 
Elastic  Umtt. 

Tensile  strenfctii. 
=23.5  per  cent 

> 

0. 

Elongation  of  inch  sections:  ''.47»,  ".21,  ".21,  ".19,  ".17,  ".16, 
Diameter  at  fracture,  ".41;  area,  .1320  square  inch. 
Contraction  of  area,  4Z.2  per  cent. 
Fractured  ".70  from  the  neck.    Appearancei  flbrousi  seamy. 
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CHAIN   CABLE. 


CHAIN  CABLE. 

TENSILE  TESTS  OF  CHAIN  CABLE,  AND  SWIVELS,  AND  SHACKLES,  FOB 
UNITED  STATES  LIGHTHOUSE  INSPECTOR  THIRD  DISTRICT,  TOMP- 
KINSriLLE,  N.T.  . 

[Chain  samples  consist  of  three  studded  links,  with  unstudded  end  links.] 


Ko. 

of 

test. 


6167 

4833 
4834 

483S 

4836 
4837 

4838 

4830 

4840 
4842 

4880 

4880 
4891 
4892 
5315 

5316 
6317 
631i 
6319 

5820 

6321 
5322 

6378 

6879 

5380 
5381 


4841 


Harks. 


"W.L.R.M.CO.. 
Lebanon,  Pa." 

J.  B.  C.  it,  Co., 
prored. 

>   •  •  •  CI  V     *  •  *  «  A  •  •  4 


•  •  ■  Uff  •  *  *  • 


.do 
.do 


.do ... 


do 


.do 
.do 

.do 

.do 

.do 

.do 

.do 


.do 

.do .... 

.do  .... 
.do .... 

.do .... 


.do 
.do 


.do .... 


.do 


.do  ... 

.do  ..< 


.do 
.do 


Diameters. 


End 
Unks. 


2.87 


2.12 
2.12 

2.12 

2.13 
2.12 

2.13 

2.13 

2.13 
2.13 

2.00 

2.12 

2.12 

2.02 

2.14 

2.15 
2.15 
2.15 


Stud- 
ded 
links. 


2.15 

2.15 
2.15 

2.15 

2.15 

2.15 
2.12 


2.02 
2.03 


In, 
2.13 


2.02 
2.02 

2.08 

2.03 
2.04 

2.03 

2.03 

2.01 
2.03 

2.00 

2.00 

2.00 

2.02 

2.00 

2.03 
2.02 
2.00 


2. 15     2. 00 


2.00 

2.02 
2.00 

2.00 

2.00 

2.00 
2.00 


1.80 
1.88 


8eo-' 

Tensile  s 

treni^h. 

tional 
area  of 
chain. 

Total. 

Per 

square 

inch. 

8q,in. 

7.13 

259,200 

POUfkZf. 

36,350 

"6.41 

225,100 

85,120 

6.41 

214,700 

33,490 

6.47 

253,300 

89,150 

6.47 

257,900 

39,860 

6.54 

278,400 

42,570 

&i7 

220,900 

34,140 

6.47 

226.300 

84,980 

6.35 
6.47 

247,700 
258,400 

39, 010 
39, 170 

6.28 

243,100 

38,710 

6.28 

268,910 

42,820 

6.28 

274,500 

43,710 

6.41 

241,300 

37,640 

6.28 

233.280 

37,150 

6.47 

227, 300 

85,130 

«.41 

225,200 

35,130 

6.28 

190,700 

30,870 

6.28 

201,300 

32,050 

«.28 

250,600 

39.900 

6.41 

204,900 

31,970 

6.28 

247, 100 

89,350 

6.28 

251,600 

40.060 

6.28 

228,800 

86,430 

6.28 
6.28 

251,700 
250,700 

40,080 
39,920 

5.61 

231,500 

41,270 

6.55 

231,900 

41,780 

fractures. 


Middle  link  of  chain  in  the  quarter 
at  end  of  weld.  Fibrous,  In  {Mrt 
granular. 

First  link  at  the  weld.    Fibrous. 

First  flt^k  at  the  weld.  In  pari  fi- 
brous, part  granular.    Separated 

alons  scarf. 
First   link   at   the  quarter,  oppo- 
site side  fttnn  weld.     Fibrous. 

Started   an   opening   along    the 

scarf. 
Middle   link   at  weld.    In  part  fi- 
brous, balance  followed  the  scarf. 
End  link  at  the  weld  and  opposite 

end.      Studded    links  not  firac- 

tured. 
First  ,link  at  {he  weld.    Followed 

scarf,  which    had  a  dark-colored 

surfiace. 
Middle  link  at  the  weld.    Fibrous. 

in  pari  following  the  scarf. 

, do 

First  link  of  the  chain  at  weld  and 

opposite  end.    Granular. 
First   link  of  the  chain  at  weld. 

Followed  the  scarf. 
Middle  link  of  chain,  eoA  opposite 

the  weld.    Fibrous. 
First   studded  link  at    the  w^d. 

Fibrous. 
Middle  link'at  the  weld.   Fibrous, 

in  part  followine  the  scarf. 
First  studded  link    at  the  wdd. 

Followed  scarf  in  part^  and    in 

part  granular. 
Middle  link  at  the  weld.    Followed 

the  scarf 
End  link  at  weld.    Followed  scarf. 

Studded  links  not  fractured. 
Middle  link  at  weld.   Followed  the 

scarf. 
End  link   at  the  weld.    Followed 

the  scarf  in  part,  and   in  part 

granular. 
First  studded  link  at  wold.    Fol- 
lowed the  scarf  in-jMurt,  and  in 

part  fibrous. 
First  studded  link  at  the  weld.  Fol 

lowed  the  scurf  and  in  part  fibrous. 
Middle  link  at  the  weM.  Followed 

the  scarf,  and  in  part  fibrous  with 

some  granulation. 
FirststuddedUnkattheweld.  Fi- 

broos  00  per  oent,  granular  10  per 

oont. 
First  studded  link  at  the  weld.  Fi- 


brous, in  TOfft  following  the  scarf. 
End  link.    Followed  the  scarf. 
Middle  stndded  link  at  the  welded 

end.    Fractured  in  two  places,  a 

Siooe  of  the  end  of  the  link  being 
etaohed.     Granular,  in  part  n- 
brous. 
Middle  link  at  the  weld.    Fibrous, 

in  psrt  following  the  aearf . 
MidAelinkat  the  weld.   Followed 
tbesoa^, 


CHAIN  CABLE. 
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TENSILE  TESTS  OF  CHAIN  CABLE,  AND  SWIVELS,  ^TC— Continued. 


No. 

of 

teat. 


4901 

5382 

5383 


Mixka. 


J.  R  C.  &   Co., 
Proved. 

,...do 

. .  ..do 


5384  ....do 

5385  .....do 
6386  I.... do 
5387  '....do 


4873 

4874 
4875 

4876 

4877 

4845 

4847 
4848 

4849 

4860 


4851 
4853 
4893 


4894 

4846 

4878 

4879 


4880 
4902 

4853 

4881 
4882 


5388   . 
5389 


4844 


.do 
.do 


J.   B.  C.   &  Co., 
I      Prored. 
4872   do 


. .  ..do 

. . .  .do 
do 

— do 

. . .  .do 


J.   B.   C.  &  Co., 

Proved. 
do 


...do 

. .  .do 

.  -  .do 


.do 
.do 
.do 


...do 


J.  B.  C.   &  Co., 

Proved. 
— do 


,..do 


.do 
.do 


J.  B.  C.    &  Co., 
Proved. 

do 

. . .  .do , 


TOameters. 


End 
links. 


Inch, 
1.88 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 

1.90 

1.87 


1.84 

1.87 
1.85 

1.87 

1.86 

1.78 


Stud 

ded 

links. 


Inch. 

L88 

1.88 
1.88 
1.88 
1.88 
1.88 
1.88 

1.88 
1.88 

1.78 

1.78 


1.76 

1.78 
1.78 

1.75 

1.76 

1.61 


1.78  I  L62 
1.62 


<1.78J 
{  1.62^1 


1.78     1.62 
1.78     1.62 


1.78 
1.78 
1.78 


1.60 

1.62 
1.60 

1.61 


1.60 
1.50 

51.22^ 

{1. 17> 

1.28 

1.22 


1.62 
1.62 
1.60 


1.60 

1.47 
1.45 

1.46 


1.48 
1.50 


1.12 

1.12 
1.12 


Sec- 
tional 
area  of 
chain. 


Sq.In. 
5.55 

5.55 
5.55 
5.55 
5.55 
5.55 
5.55 

5.55 
5.55 

4.98 


Tensilfi  strength. 


Total. 


4.98 
4.98 

4.81 

4.86 

4.07 

4.12 
4.12 

4.12 

4.12 


4.12 
4.12 
4.02 


4.02 

3.39 
3.30 

3.34 


3.44 
3.53 


1.97 

1.97 
1.97 


PoundM. 
232,900 

• 

214,800 
219,980 
207,870 
167,900 
219,680 
206,500 

139,300 
214,070 

203,500 


Per 

square 

inch. 


4.98  :  214,700 


4.86  ,  178,900 


186,100 
213,250 

196,280 

207,390 

166,800 

158,050 
162,500 

153,100 

170,200 


175.600 
172,500 
176.950 


173,500 

153,700 
120,800 

141,100 


144.480 
151,600 


82,480 

82,650 
85.890 


Fractures. 


Pounds. 
41,960 

38.700 

30,640  i 

37,450 

30,250 

39,580 

37,210 

2f',  100 
38,570 

40.860 

43,110 


36,810 

37,370 
42,820 

40.810 

42,670 


40,980 

38,580 
39,440 

37,160 

41,310 


42,620 
41,870 
44,020 


43,160 

45,340 
36.610 

42,250 


42,000 
42,950 


41,870 

41,950 
43,600 


End  link  at  the  weld.    Stndded 

links  not  fractared. 
End  link.    Followed  the  soarl 

...do 

— do 

do 


Middle  link  at  welded  end.  Fibrom. 
Middle  link.    Followed  the  scarf  in 

part  and  in  part  fibrous. 
End  link.    Followed  the  scarf. 
...do'. 


Middle  link  on  the  side  oppoeite  the 

weld.    Fibrous. 
First  stndded  link,  pulled   out  a 

piece  about  3"  across  at  welded 

end.  One  end  of  piece,  granular; 

the  other,  fibrous. 
First  stndded  link  at  end  of  weld. . 

Fibrous,  95  per  cent;  granular,  5 

per  cent. 
End  link .    Followed  the  scarf. 
First  studded  link,  end  opposite  the 

weld.    Fibrous. 
Middle  Hnk  at  the  weld.    Followed 

the  scarf. 
End  link  at  weld. 


First  link    at   the  end  of    scarf. 

Fibrous. 
'  First  link  at  the  weld.    Fibrous. 

The  smaller  end  link.  Chain  not 
fractured. 

Middle  link  at  end  of  scarf.  Fi- 
brous. 

Middle  link  at  end  of  weld.  Fi- 
brous. Also  opened  weld  at 
other  end  of  scarf. 

First  link  atendof  scarf.  Fibrous. 

. . .  .do 

Middle  link  in  the  vicinity  of  weld. 
Fibrous,  50  per  cent;  granular, 
SO  per  cent. 

First  studded  link  at  weld.  Fi- 
brous. 

First  link  near  the  end  of  scarf. 
Fibrous. 

Middle  link  at  weld.  Followed  scarf 
in  part,  part  fibrous,  10  per  cent 
granular. 

First  studded  link  at  weld.  Fol- 
lowed scarf. 

Middle  link  at  weld.    Fibrous. 
End  link  at  weld.    Studded  links  not 
fractured. 

First  link.    Followed  scarf. 

End  link  at  weld.    Fibrous. 
First  studded  link   at  weld.    Fi- 
brous. 


H.  Ex.  161- 
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CHAIN   CABLE. 


TESTS  OF  SWIVELS  AND  SHACKLES. 


No.  of 
test. 


4850 
5323 

5391 

4865 
4895 
5324 
5390 
4858 
5392 
4864 
4857 
4863 

4856 
1862 
4855 
4861 
4854 
4860 


Deacription. 


Swirel  for  2"  chain 
do 


.do 


Shackle  for  2"  chain . 

do 

do 

, do 

Swivel  for  11"  chain . 

,.p...do 

Shackle  for  1{"  chain 
Swivel  fori)"  chain. 
Shackle  for  1}"  chain 


Swivel  for  li"  chain . 
Shackle  for  If"  chain 
Swivel  for  1^°'  chain . 
Shackle  for  IV  chain 
Swivel  for  1^"  chain . 
Shackle  for  li"  chain 


Tensile 
strength . 


Pounds, 
112,900 
179,900 

136,200 

238,400 
306,500 
297,600 
822,600 
127.200 
162,500 
276,400 
84,900 
208,200 

92,900 
222,050 

95,700 
192,500 

57,100 
114,800 


Fractured. 


Eye  of  male  part.    Granular. 

Pnlled  oft*  head  of  male  part.     Fibrona,  slightly 

granular. 
Pulled  oft  head  of  male  part.    Fibrous.    Thia  swivel 

had  f.  I"  pin  through  stem. 
Sheared  the  tonirue. 
Tonirue  of  shackle. 


Bale  of  shackle.    Fibrous. 

Eye  of  mate  part.    Granular. 

Pnlled  off  head  of  male  part.    Fibrous. 

Sheared  the  tongue. 

Eye  of  male  pairt.    Granular. 

AoToes  eye  through  pin  hole  for  holding  tongue  in 

place.    Fibrous. 
Eye  of  male  part.    Granular. 
Sheared  the  tongue. 
Eye  of  male  part  at  the  weld. 
Sheared  the  tongue. 
Eye  of  male  part  at  the  weld. 
Across  eye  through  pin  hole  for  holding  tongue  in 

place.  *^Fibrous. 


TENSILE   TESTS  OF  CHAIN   CABLE  AND  IRON  USED  IN  CABLE,  FOB 
CAPT,  THOS.  0.  SELFRIDGEy   U.  S.  N.,  BOSTON  NA  VY-  YARD. 

[Saroples  consist  of  three  studded  links  with  unstudded  end  links.    Studs  of  chain  branded  "IT.  8..** 

••N.Y.B." 


Diameters. 

Sec- 
tional 
area  of 
chain. 

Teni<iile  strength. 

*     •* 

No.  of. 
test. 

End 
links. 

jHchei. 
2.35 

1.68 

1.38 

Stud- 

dCMl 

links. 

Total. 

Per 

square 
inch. 

Fractured.  _ 

4898 
4899 
4900 

Inches. 
2.25 

1.78 

1.25 

Sq.Ineh. 
7.95 

4.98 

2.45 

.Pounds. 
292,950 

173,800 

75,000 

Pounds. 
86,850 

34,900 

30,860 

First  studded  link  at  the  weld.  Followed  the 
scarf  in  part,  and  in  part  granular. 

First  studded  link  at  the  weld.  Followed  soarf  . 
Granular  at  circumference  10  per  cent. 

End  link  at  the  weld.  Studded  links  not  frac- 
tured- 

SAMPLE  OF  IBON  USED  IN  CHAIN. 


'Bl^  itUUHi9ttf\ 


Rolled  bar  turned  down  at  middle. 
Diameter,  1".492. 
Sectional  area,  1.75  square  inches. 

Elastic  limit  38,200  pounds  =  21,830  pounds  per  square  inoh. 
Tensile  strength  85,170  pounds  =^48,070  pounds  per  square  inch. 
Elongation  in  8  inches,  2".33  =  29.1  per  cent. 

Elongation  of  inch  sections :  ".18,  ".30,  ".58*,  ".35,  ".27,  ".26,  ".23,  ".16. 
Diameter  at  fracture,  1".18;  area,  1.09  square  inches;  contraction 
of  area,  37.7  per  cent. 
Appearance  of  fracture,  fibrous, 
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TRANSVERSE,  SHEARING  AND  COMPRESSION  TESTS. 
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TBAVSVSBSE  TESTS  DETAILS. 

ISo.  6023. 

HOOSIEB  BXTFF  OOLITIO  LIMESTONE  FBOM  BEDFORD,  IND. 


ZoiuL 


StrQttfic€iti4n%» 


F= 


X9  between 
end  support9. 


Applied  loads. 

DeflectioM. 

Successive 
defleotiona. 

Deflection, 
sets. 

Bemarks. 

TotfU. 

Maximum 
fiber  stroM. 

Pmtndt. 
200 
1,000 
1,200 
1,600 
2.000 
2,400 
2,800 
3,000 
3,200 
3,400 
3,600 
3,800 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
6,200 
5,400 
6,600 
5,800 
6,000 
6,200 
6,400 
6,600 
6.800 
7,000 
7,200 
7,400 
7,600 
8,000 
8,380 

Pounds. 

Inek. 

0. 

.0010 
.0018 
.0016 
.0019 
.0023 
.0027 
.0028 
.0090 
.0032 
.0032 
.0035 
.0086 
.0087 
.0038 
.0040 
.0041 
.0043 
.0045 
.0046 
.0048 
.0049 
.0050 
.0052 
.0053 
.0055 
.0056 
.0067 
.0068 
.0060 
.0062 
.0065 

Inek. 

0. 

.0010 
.0003 
.0003 
.0003 
.0004 
.0004 
.0001 
.0002 
.0002 

0. 

.0003 
.0001 
.0001 
.0001 
.0002 
.0001 
.0002 
.0002 
.0001 
.0002 
.0001 
.0001 
.0002 
.0001 
.0002 
.0001 
.0001 
.0001 
.0002 
.0002 
.0003 

Inek. 
0. 
.0001 

Initial  load. 

* 

Ultimate  strength. 

.0003 

.0007 

.0006 

.0006 

•  • • • • «^te • • ft  « 

.0007 

.0007 

•-•..«•••••• 

1,601 
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NATUBAL  BTONEB. 


No.  5024. 

Indiana  Limestone. 


fitratifieaUon 


Applied  loads. 

Deflectiona. 

SaceeMire 
deflectiona. 

Inch. 

0. 

.0010 
.0007 
.0005 
.0006 
.0003 
.0006 
.0004 
.0002 
.0005 
.0005 
.0003 

Deflection 
sets. 

Kemarka. 

Total: 

Maximiiin 
fiber  «tre«B. 

Foundt. 
200 
600 
1,000 
1,400 
1,800 
2,060 
2,400 
2,800 
8,000 
3,400 
3,800 
4,000 
4,810 

Poundi. 

Inch. 

0. 

.0010  . 
.0017 
.0022 
.0028 
.0081 
.0037 
.0041 
.0048 
.0048 
.0063 
.0056 

Inch. 
0. 

Initialload. 
Xntimaie  strength. 

.0005 

.0006 

.0008 

.0010 

048 

No.  5025. 

Yebmont  Marble. 


1 


T 


1 

• 

^^> 

I 

\                                                                                                                 i 

I 

1 

4 19"                                           > 

Applied  loads. 

Deflections. 

Inch. 

0. 

.0008 
.0016 
.0023 
.0030 

SnccMsive 
defleotious. 

Deflection 
seta. 

Remarks. 

Total. 

MaTiinnm 
fiber  stress. 

Pounds. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
7,670 

Pound*. 

Inch. 

0. 

'  .0008 
.0008 
.0007 

.0007 

Inch. 

0. 

.0001 
.0002 
.0003 
.0006 

Initialload. 

.0036              -OWM 

.0041 
.0049 

.0005 
.0008 

.0005 

1,531 

Ultimate  strength. 

I 
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TSo.  5026. 


Lee  Mabble. 


1 


Applied  loads. 

Deflections. 

Sacoessivo 
deflections. 

Deflection 

SCtH. 

Remarks. 

- 

Total. 

MaximuiD 
fiber  stress. 

Pounds. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
7,980 

Pou7ids. 

Ineh. 

0. 

.0011 
.0025 
.0035 
.0047 
.0058 
.0080 
.0083 

Ineh. 

0. 

.0011 
.0014 
.0010 
.0012 
.0011 
.0011 
.0014 

Ineh. 
0. 

.0001 
.0009 
.0005 
•     .0008 
.0010 
.0011. 
.0015 

Initial  load. 
Ultimate  strength. 

^ 

1,588 

-  1  1.    —      1.   ;■ 

r 


12^ 


NATUBAL   STONES. 


No.  6027. 

PotouAc  Bed  Saitdstoiie. 


1 


Applied  loads. 

Deflectioiis. 

Snccessive 
deflections. 

Defleotion 
sets. 

Remarks. 

Total. 

Maximnni 
fiber  stress. 

Pounda. 

200 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.100 

Pounde. 

Inch. 

0. 

.0010 
.0023 
.0038 
.0043 
.0051 
.0060 
.0070 
.0078 
.0086 
.0095 
.0103 
.0111 
.0122 
.0130 
.0140 

Inch. 

0. 

.0010 
.0013 
.0010 
.0010 
.0008 
.0009 
.0010 
.0008. 
.0008 
.0009 
.0008 
.0008 
.0011 
.0008 
.0010 

m 

Ineh. 

0. 
.0001 
.0003 
.0003 
.0005 

Initial  load. 
Ultimate  strength. 

.0007 

.0009 

.0012 

.0015 

.0017 

3,009 

/ 

NATURAL  STONES. 
No.  5028. 
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Portland  (Conn.)  Eed  Sandstone, 


SttitHfictttUnt 


1 


•     I 


lar 


Applied  loadBk 


Total. 


Pound$. 

200 

1,000 

2,000 

3,000 

,  4,000 
5,000 
6,000 
7,000 
7,985 


Maximmn 
fiber  strMA. 


P9Wid$, 


1,576 


Deflections. 


Inch. 

0. 

.0021 
.0042 
.0060 
.0077 
.0005 
.0115 
.0137 


SncoeMiTo 
deflections. 


Inch. 

0. 

.0021 
.0021 
.0018 
-0017 
.0018 
.0020 
.0022 


Deflection 
sets. 


Inch. 

0. 

.0006 
.0010 
.0015 
.0020 
.0025 
.0032 
.0080 


Remarks. 


Initial  load. 


UltimAte  strength. 


No.  6029. 
Ohio  SAin)STONE. 


1 


T 


^S 


Applied  loads. 

Deflections. 

Successive 
deflections. 

■ 

Deflection 
sets. 

Remarks. 

Total. 

Maxlmnin 
fiber  stress. 

Poundt. 

Poundt. 
200 

2,000 
3,000 
8,860 

Inch. 

0. 

.0050 
.0123 
.0188 

Inch. 

0. 

.0050 
.0083 
rO065 

Inch. 

0. 

.0018 
.0030 
.0005 

Initial  load. 
Ultimate  strength. 

774 

- 

730 
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No.  5030. 


HoNSON  (He.)  Slate. 


Cleavage 
planee^ 


1 


1 


Applied  loa4A< 


Total. 


Foundi. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

84,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 


Maximum 
fiber  stresa. 


Poundi. 


7,671 


Deflectioaa. 


Inch, 

0. 

.0008 
.0015 
.0020 
.0025 
.0029 
.  0032 
.0035 
.0038 
.0042 
.0045 
.0048 
.0051 
.0053 
.0056 
.0060 
.0003 
.0066 
.0068 
.0071 
.0073 
.0077 
.0080 
.0083 
.0085 
.0088 
.0090 
.0093 
.0097 
.0099 
.0102 
.0105 
.0107 
.0110 
.0112 
.0114 
.0117 
.0120 
.0122 
.0126 
.0128 


Snccesaive 
deiiectionfl. 


Inch, 

0. 

.0008 
.0007 
.0005 
.0005 
.0004 
.0003 
.0003 
.0(K)3 
.0004 
.0003 
.0003 
.0003 
.0002 
.0003 
.0004 
.0003 
.0003 
.0002 
.0003 
.0002 
.0004 
.0003 
.000^ 
.0002 
.0003 
.0002 
.0003 
.0004 
.0002 
.0003 
.0003 
.0002 
.0003 
.0002 
.0002 
.0003 
.0003 
.0002 
.0004 
.0002 


Deflection  i 
aeta. 


Inch. 
0. 
0. 
0. 


fiemarlca. 


Initial  load. 


.0002 
.6003" 


.0003 


.0003 


.0004 
.6604" 


.0006 


.0006 
.0667' 


.0004 


Ultimate  atrength. 


Sustained  maximum  load  one-half  minute,  then  fractured. 
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No.  5031. 
NOBTH  RiYEB  BLTJESTONB. 


731 


1 


^ 


Applied  loads. 

DeflectioDa. 

SaccMaive 
defleotiona. 

Defleetion 
aets. 

Remarka. 

• 

Total. 

Mftximum 
flber  atr«M. 

P9und$. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

1      13,000 

)      14,000 

'      15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26,000 

27.000 

28,000 

29,000 

Poynds. 

Inch, 

0. 

.0017 
.0030- 
.0041 
.0049 
.0066 
.0062 
.0069 
.0073 
.0078 
.0082 
.0088  . 
.0092 
.0097 
.9101 
.0105 
.0110 
.0115 
.0118 
.0123 
.0128 
.0133 
.0137 
.0140 
.0145 
.0148 
.0153 
.0158 
.0162 

Inch, 

0. 

.0017 
.0013 
.0011 
.0008 
.0007 
.0006 
.0007 
.0004 
.0006 
.0004 
.0006 
.0004 
.0005 
.0004 
.0004 
.0006 
.0005 
.0008 
.0005 
.0006 
.0005 
.Q004 
.0003 
.0006 
.0008 
.0006 
.0006 

Inch, 

0. 
.0005 
.0006 

Initial  load. 

End  bearings  are  convex. 

Ultimate  atrength. 

- 

.0010 

.0013 

.0014 

.0016 

.0017 

••^ *•••••"*• 

.0020 

.0020 

6,618 

732 


NATURAL  STONES. 


Fo.  6032. 
WOBOESTEB  ObANITE. 


i 


Applied  loads. 

Deflections. 

Snooessive 
detteotions. 

Deflection 
seU. 

Kemarks. 

ToUl. 

Maximum 
fiber  stress. 

Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

11,960 

Poundt: 

Inch. 
1      0. 

.0018 
.0037 
.0051 
.0064 
.0073 
.0082 
.0092 
.0101 
.0110 
.0119 
.0130 

Inch. 

0. 

.0018 
.0019 
.0014 
,0013 
.0009 
.0009 
.0010 
.0009 
.0009 
.0009 
.0011 

Inch, 

0. 

.0002 
.0003 

Initial  load. 

/ 

X 

Ultimate  strength. 

, ' 

.0010 

.0010 

.0015 

.0018 

2,393 

NATURAL   STONES. 
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No.  5033. 

QxjiNCY  Obanitb 


I 


\ 


Applied  loads. 

Deflections. 

Sucoeasire 
deflections. 

Deflection 

919  vB* 

Beuiarks. 

Total. 

fiber  streafe. 

PotmtU. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,810 

PotmdM. 

Inch. 

0. 

.0029 
.0052 
.0069 
.0063 
.0092 
.0102 
.0115 
.0123 
.0135 
.0144 

Inch. 

0. 

.0028 
.0023 
.0017 
.0014 
.0009 
.0010 
.0013 
.0008 
.0012 
.0009 

Inch. 

0. 
.0011 
.0017 
.0020 
.0026 

Initial  load. 
Ultimate  strength. 

1 

.0027 

.0033 

.0037 

2,131 

. 
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No.  5022. 

QuiNOY  Granite. 

GOHFRSSSION  TEST. 


Sectional  area,  24  square  inches. 
Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  sauare 
Inch. 

Coinpreii- 
sion. 

Set. 

ReniarkH. 

Paundt. 

2,400 

24,000 

48,000 

72,000 

06,000 

120,000 

144,000 

168,000 

172,000 

24,000 

48,000 

72,000 

96,000 

120,000 

06,000 

72,000 

48,000 

24,000 

48,000 

484,200 

Pounds. 
100 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
7,170 
1,000 

Inch. 

0. 
.0037 
.0060 
.0007 
.0117 
.0148 
.0173 
.0197 

Inch. 

0. 

.0004 
.0006 
.0007 
.0008 
.0010 

-.0011 
.0012 
.0012 

Initial  load. 

Cracked. 

• 
Ultimate  strength. 

m»i 

2,000              .0081 
3,000    ■          .0107 
4,000    1          .0130 
5,000    1          .0154 
4,000    '          .0133 
8,000    '          .0112 
2,000              .0088 
1,000    1          .0050 
2, 000    1          -  OOflO 

* 

.0014 

20,175 

1 
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738  NATURAL   STONES. 

TRAHSMI88I0H  OF  HEAT. 

Diagrams  Kos.  1  and  2  show  the  results  obtained  with  a  number  of 
specimens  of  stones,  in  which  observations  were  made  on  the  rise  or 
fall  in  temperature,  as  indicated  by  thermometers  inserted  in  pockets 
in  the  stones  under  conditions  as  describe<l. 

The  atones  experimented  with  were  4"  by  6"  by  12''  iti  dimensions, 
except  sandstone  block  A,  which  \^8  10" .5  by  14".75  by  M". 

Pockets  three-eighths  inch  diameter,  4''  deep,  were  drilled  in  the  mid- 
dle of  the  ends  of  the  stones. 

In  block  A  pocket  'No.  6  was  at  tae  middle  of  the  stone  and  was  6" 
deep;  the  center  of  pocket  No.  4  was  4"  from  one  face,  and  drilled  6 
deep;  pocket  No.  1  was  1"  from  a  side  of  the  stone,  and  this  was  4 
deep. 

The  stones  referred  to  on  diagrum  No.  1  were  placed  out  of  doors 
winter  nights;  they  were  brought  into  the  testing  room  in  the  morn- 
ing, placed  on  a  wooden  table,  and  observations  began  at  8  o'clock. 

The  temperature  of  the  testing  room  the  morning  on  which  block  A 
was  brought  in  was  65°  F.  At  the  end  of  1  hour  31  minutes  the  tem- 
perature of  the  room  was  (JS^  F.;  at  2  hours  46  minutes,  69°  F,,  and  at 
3  hours  20  minutes  the  temperature  was  70°  F.,  where  it  remained  dur- 
ing the  balance  of  the  test. 

The  initial  temperature  of  the  pockets  in  block  A  varied  as  the  dia- 
gram shows,  which  is  explained  by  the  fact  that  the  temperature  of 
the  stone  was  rising  at  the  time  observations  began,  thle  temperature 
of  the  morning  air  having  moderated  over  the  minimum  temperature 
of  the  night  before. 

The  other  three  stones  during  the  time  observations  were  made  were 
exposed  to  a  temperature  of  70°  to  70^°  F. 

The  stones  referred  to  on  diagram  No.  2  were  4"  by  6"  by  12"  in  di- 
mensions, and  had  pockets  three-eighths  inch  diameter  by  4"  deep 
drilled  in  one  end  of  each.  . 

Observations  began  when  the  stones  were  immersed  to  a  depth  of 
6"  in  an  ice  water  bath  at  the  temperature  of  34^  F. 

The  upper  half  of  the  stones,  containing  the  pockets,  were  exposed 
to  the  temperature  of  the  testing  room.  The  temperature  of  the  room 
for  the  several  stones  was  as  follows :  for  the  Worcester  granite,  74^ 
F.;  for  the  North  Eiver  bluestone  and  the  Portland  (Conn.)  red  sand- 
stone, 70°  F. ;  for  the  Vermont  marble  the  temperature  of  the  room 
began  at  65°  and  gradually  rose  in  three-quarters  of  an  hour  to  75^  F., 
where  it  remained  for  the  balance  of  the  test. 

The  sandstone  showed  a  wet  surface  2  inches  above  the  water  line. 
Subsequent  observations  were  made  on  the  bluestone,  showing  the  rise 
of  temperature  after  removal  from  the  ice- water  bath. 
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BRICK  PIER& 

Oompression  teats  of  piers  laid  in  cement  mortar,  composec[  of  1  part 
cement,  2  parts  sand. 

These  piers  were  bnilt  September,  1886,  and  were  a  part  of  the  series 
of  tests  reported  in  1886. 

Age  of  piers  when  tested  6  years,  6  months. 

Tests  of  individnal  bricks  of  which  these  piers  were  bnilt,  reported  in 
1885. 

These  piers  were  adjusted  in  the  testing  machine  without  the  aid  of 
end  plates  and  side  rods,  hence  no  initial  compression  preceded  the 
tests. 

No.  5200. 

12-Inoh  Brick  Pieb. 

Bnilt  of  11  courses  of  common  bricks. 

Total  weight,  260  pounds. 

Weight  per  cubic  foot  123.7  pounds. 

Total  height,  28''.20. 

Sectional  area,  ll".30xll''.40=128.8  square  inches. 

Average  thickness  of  joints,  J'^ 

Gauged  length  20". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqaare 
incii. 

Compree* 
sion. 

Set. 

Povoida. 

6,440 

12,880 

19,320 

25,760 

82,200 

88,640 

45,080 

51,520 

57,960 

64,400 

70,840 

77,280 

83,720 

90,160 

96,600 

108,040 

109,480 

115,920 

122,360 

128,800 

135,240 

141,680 

148,120 

154,560 

161,000 

167,440 

173,880 

180,820 

186,760 

193,200 

190,640 

206,080 

212,520 

218,960 

225,400 

231,840 

260,300 

Potmdt. 

50 

100 

160 

200 

250 

800 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

960 

1,000 

1,060 

1,100 

1,160 

1,200 

1,250 

1,800 

1,350 

1,400 

1,450 

1,500 

1,650 

1,600 

1,650 

1,700 

1,760 

1,800 

2,090 

Inch, 

0. 

.0007 
.0012 
.0019 
.0024 
.0029 
.0037 
.0047 
.0057 
.0067 
.0078 
.0090 
.0105 
.0121 
.0137 
.0145 
.0181 
.0197 
.0217 
.0237 
.0269 
.0292 
.0319 
.0350 
.0376 
.0399 
.0457 
.0475 
.0500 
.0551 
.0588 
.0650 
.0737 
.0617 
.0890 
.0055 

Indi. 
0. 

Initial  load. 

t 

Craok  in  third  conne. 
Cracka  generally  present. 

Ultimate  strength.                                              * 

.0017 

» 

•  ••■«•    ■  Vm  •   •  • 

.0053 

.0097 

.0202 

739 


740 


BRICK  PIERS. 


No.  6201. 

l^moH  Bbiok  PlEIl. 

Boflt  of  14  courses  of  common  bricks. 

Total  weight,  333  pounds. 

Weight  per  cubic  foot,  124.7  pounds. 

Total  height,  3o".5. 

Sectional  area,  ll''.4xll''.4=130  square  inches. 

Average  thickness  of  joints,  ^*\ 

Gauged  length,  20". 


Applied  loftdB. 

In  ganged  length. 

ftemarka. 

Total. 

Per  M  aure 
incb. 

Comprea- 
sion. 

Set.      ' 

Pounds. 

6,500 

13,000 

18,500 

26,000 

32,500 

38,000 

45,500 

52,000 

58,500 

65,000 

71,500  . 

78,000 

84,500 

81,000 

87,500 

104,000 

110.500 

117.000 

123,500 

130,000 

136,500 

143,000 

148,500 

156,000 

162,500 

160,000 

.  175,500 

182,000 

188,500 

195,000 

201,500 

208,000 

214,500 

221,000 

227,500 

234,000 

238,000 

50 

100 

150 

200 

250 

300 

350 

400 

460 

500 

550 

600 

650 

700 

750 

800 

850 

800 

950 
1,000 
1,050 
1,100    . 
1,150 
1,200 
1,250 
1,300 
1,350 
1,400 
1.450 
1,600 
1,550 
1,600 
1,660 
1,700 
1,760 
1,800 
1,830 

Inch. 
0. 

.0005 

.0010 

.0015 

.0020 

.0025 

.0032 

.0038 

.0016 

.0054 

.0063' 

.0072 

.0081 

.0091 

.0103 

.0117 

.0132 

.0145 

.0160 

;oi8o 

.0202 
.0215 
.0234 
.0251 
.0275 
.0312 
.0348 
.0368 
.0410 
.0445 
.0475 
.0525 
.0573 
.0640 
.0665 
.0690 

Inch, 
0. 

Initial  loads. 

.0008 

.0025 

Snapping  sonnds. 

• 

Cracks  in  3  connct. 
Ultimate  strength. 

.0053 

.0130 

No.  520«. 

12-lNCH  Brick  Pier  (hollow.) 

Built  of  14  courses  of  common  bricks. 
Total  weight,  229  pounds. 
Weight  per  cubic  foot,  128.5  x>ounds. 
Total  height,  28".55. 

IBqnare  inchea. 

Dimensions,  outside,  ll."40xll''.40 =130. 0 

Dimensions,  core,  4".70  X  4".70 : : =  22.1 

Sectional  area 107. 9 

Average  thickness  of  Joints,  J'', 

This  pier  was  soaked  with  water  a  period  of  16  hours,  during  which 
tfine  it  absorbed  23  pounds  of  water.    The  test  then  followed* 
First  cra6k  appeared  at  101,000  pounds  load. 
Ultimate  strength  206^200  poands  a  1)911  pounds  per  square  iuoht 


BRICK  PIESa. 

No.  6203. 

12-lNOH  Bbigk  Pieb  (hollow). 
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Built  of  20  courses  of  common  bricks. 
Total  weight,  422  pounds. 
Weight  per  cubic  foot,  133.6  pounds. 
Total  height,  51".20. 


Dimensions,  outside,  ll'^4x  11^^50 
Dimensions,  core,  5.''0x4".90 


Bqriftre  Inches. 

...=131.1 
...=  24.5 


Average  thickness  of  joints,  -j^''. 
Gauged  length,  30''. 


106.6 


Applied  lottde. 

In  gauged  length. 

Bemarks. 

ToUl. 

Per  eqoare 
inob. 

Comprea- 
aion. 

Set. 

Potmdt. 

6,380 

10,600 

16,990 

21,820 

26,660 

81,980 

87,310 

42,640 

47,970 

63,800 

68,680 

63,960 

69,290 

74,620 

79,960 

85,280 

90,610 

95.940 

101,270 

106,600 

111.930 

117,260 

122,590 

127,980 

183.260 

138,580 

148,910 

149,  MO 

164.570 

169,900 

166,230 

170,660 

175,890 

181,220 

186,550 

191,880 

197, 210 

202,540 

207,870 

213,200 

228,100 

Pounds. 

50 

100 

150 

200 

250- 

800 

850 

400 

450 

500 

650 

600 

660 

700 

750 

800 

860 

900 

960 

1,060 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,460 

1,600 

1,560 

1,600 

1,650 

1,700 

1,750 

1,800 

1,850 

1,900 

1,950 

2,000 

2,140 

0. 

.0007 
.0016 
.0026 
.0036 
.0047 
.0058 
.0070 
.0085 
.0100 
.0120 
.0187 
.0167 
.0180 
.0200 
.0228 
.0260 
.0283 
.0312 
.0843 
.0386 
.0412 
.0448 
.0474 
.0617 
.0556 
.0614 
.0643 
.0685 
.0720 
.0765 
.0806 
.0860 
.0015 
.0951 
.1000 
.1057 
.1117 
.1179 
.1250 

Inek. 
0. 

InitUlkMid. 

Cracks  In  third  eonrM. 
Ultimate  atrengih. 

.0014 

.0060 

■""'.oiio* 

««•«»•   •••••• 

.0237 

v 1 
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BRICK  PIERS. 


No.  5204. 

16-INCH  Brick  Pier  (hollow). 


Built  of  19  cearses  of  face  bricks. 
Total  weight,  617  pounds. 
Weight  per  cubic  foot,  138.7  pounds. 
Tot«l  height,  45''.25. 


Dimensions,  outside,  15'^4xl5''.4 
Dimensions,  core,  8.2  x  8.2 


Square  Incbes. 

..   =237.1 
..   =  67.2 


169.9 


Average  thickness  of  joints,  '^^'\ 
Gauged  length,  30''. 


Applied  lo«da. 

In  ganged  length. 

Bamarlu. 

Total 

Feraqoare 
inch. 

Compres- 
aion. 

Set. 

Pound: 

8,406 

16,990 

25,485 

83,980 

42,475 

50,970 

50.465 

67,960 

70,445 

84,950 

93,445 

101,940 

110, 435 

118,030 

127,425 

135.920 

144,415 

152, 910 

161,405 

169,900 

178,395 

186,890 

195,885 

903,880 

212, 375 

220,870 

229,366 

237,860 

246,356 

254,850 

263,345 

271,840 

280,335 

288,830 

297.325 

305,820 

314^315 

820,100 

Pound*. 

50 

100 

150 

200 

250 

900 

360 

400 

460 

600 

650 

600 

650 

700 

760 

800 

850 

900 

960 

1,000 

1,060 

1,100 

1,160 

1,200 

1,250 

1,300 

1,350 

1,400 

1.450 

1,500 

1.550 

1.600 

1,060 

1,700 

1,760 

1,800 

1,860 

1,884 

Jn€h. 

0. 
.0008 
.0018 
.0029 
.0040 
.0051 
.0063 
.0076 
.0091 
.0106 
.0124 
.0139 
.0159 
.0179 
.0200 
.0223 
.0248 
.0275 
.0305 
.0828 
.0368 
.0394 
.0423 
.0445 
.0483 
.0521 
.0583 
.0618 
.0658 
.0605 
.0738 
.0789 
.0839 
.0891 
.0348 
.1040 
.1158 

Jneh. 
0. 

Initial  load. 

a 

• 

Craclcs  in  4  coursaa. 
tJltimate  atrength. 

.0014 

.0048 

.0090 

.'^ 
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CORDAGE. 


HEMP  AND  MANILA  ROPE 


VBOM 


THE  PLYMOUTH  CORDAGE  COMPANY, 


▲L0O 


HEMP,  MANILA,  AND  WIRE  ROPE 


FROM  TUB 


BOSTON  NAYY-YARD. 


•m 


^ 


COKDAQE. 
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TARBED  HEKP  ROPE. 

Si>ecimeQS  firom  ooil  No.  1,  having  the  following  dimensions  and 
description: 

Three-stranded  rope,  seven  yarns  ^r  strand. 

Lay,  one  turn  in  1".3. 

Circumference,  1".8. 

Weight  per  fathom,  10.4  ounces. 

Strands,  when  unlayed,  are  28.1  per  cent  longer  than  the  rope,  and 
the  yams  39.9  per  cent  longer  than  the  rope. 


No.  4696. 

FIRST  SPBCIHSN  FSOM  COIL  KO.  L 

Ends  secured  to  cleats  with  regular  belaying-piu  hitches. 
Gauged  length,  6  feet. 


Applied 
loads. 

In  gauged  length. 

Remarks. 

Elongation. 

Sacoeiwive 
elongation. 

Set. 

"Pounds. 

100 

200 

400 

000 

800 

1,000 

1,200 

1,400 

1,500 

100 

200 

400 

000 

800 

1,000 

1,200 

1,400 

1.500 

1,000 

1,800 

2,000 

8,200 

InthM. 
1.66 
2.70 
4.15 
5.15 
0.00 
e.72 
7.10 
7.05 
8.20 

6.80 
6.10 
6.58 
7.07 
7.87 
7.70 
8.10 
8.30 
8.47 
8.70 
8.00 
9.33 
9.70 

Intihes. 

1.65 

1.05 

1.45 

1.00 

.85 

.72 

.38 

.55 

.55 

—.40 
+.30 
.48 
.49 
.30 
.33 
.40 
.20 
.17 
.23 
.20 
.48 
.37 

Int^s. 

Interval  of  rott. 
Tensile  strongfli. 

6.20 

FMTt^  %  6trw49 18''  ftom  tb^  Ql^tt 
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No.  4697. 

< 

SECOND  SPECIMEN  FBOM  HEMP  COIL  NO.  1. 

Secured  to  cleats  in  same  manner  as  first  specimen. 
Ganged  length,  6  feet. 


Applied 
loads. 

In  ganged  length. 

• 

Remarks. 

Elongation. 

Succcimive 
elongation. 

Sot. 

Poundt. 

100 

200 

400 

600 

800 

1,000 

1,200 

1.400 

1,600 

Inches. 
1.10 
2.15 
3.90 
5.23 
6.87 
7.20 
7.85 
8.45 
8.85 

Inehei. 

1.10 

1.06 

1.75 

1.33 

1.14 

.83 

.66 

.60 

.45 

Jnchee. 

After  resting  15  boon. 

After  5  minutes. 

After  10  minntes. 

After  15  minutes.   Began  to  wet  rope  with  warm 

water,  110°  P. 
After  20  minntes,  or  5  minntes  after  wetting 

began. 
After  25  minntes,  or  10  minntes  after  wetting 

began. 
After  30  min\ites,  or  15  minutes  after  wetting 

iMgan. 

Tensile  strength. 

6.10 
6.70 

100 

200 

400 

600 

flOO 

1.000 

1,000 

1,000 

1,000 

J.OOO 

1,000 

1,000 

0 
1,000 
1,200 
1,400 
1,600 
1,800 
1,940 

6.70 
6.00 
6.58 
7.07 
7.55 
7.98 
8.23 
8.85 
8.38 

8.58 

• 

8.70 
8.86 

0. 
.30 
.68 
.49 
.48 
.43 
.25 
.12 
.03 

.20 

.12 

.16 

7.00 

8.86 
9.12 
0.40 
9.82 
10.25 
10.50 

.26 
.28 
.42 
.43 
.25 

i 

4 


Farted  2  strands  at  middle  of  the  length. 
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No,  4698. 

THIRD  SPECIMEN  FEOK  HEMP  COIL  NO.  !• 

Secured  to  cleats  in  same  m toner  as  first  specimen. 

Ganged  length  of  6  feet  laid  off,  then  rope  wet  with  warm  water,  ap- 
plied with  sponges.  At  the  expiration  of  10  minutes  the  gauged  length 
measured  6".10. 


App1ie<l 
loodn. 

In  ganged  length. 

Remarks. 

Elongation. 

Snocesaive 
elongation. 

Set. 

Pound*. 
0 

100 
200 
400 
600 
800 
1,000 
1,000 
800 
800 
600 
600 
400 
400 
200 
200 
0 
0 

200 

200 

400 

400 

600 

600 

800 

800 

1,000 

1,000 

1,000 

600 

1,000 

0 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,230 

Inehet. 
.10 
1.48 
2.57 
4.53 
.5.90 
7.00 
7.83 
8.50 
8.43 
8.40 
8.28 
8.20 
8.06 
8.00 
7.77 
7.54 

Jnehe*. 

Inches. 

Wetting  discontinued. 

After  5  roinatcs. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

1.38 
1.09 
1.96 
1.37 
1.10 
.83 
.67 

—  .07 

—  .03 

—  .12 

—  .08 

—  .14 

—  .00 

—  .23 

—  .23 

*••«•■••«•«• 

o.*n7' 

6.70 

7.04 
7.07 
7.40 
7.62 
7.78 
7.91 
8.12 
8.36 
8.62 
8.77 

—  .60 
+  .03 
.33 
.12 
.26 
.13 
.21 
.24 
.26 
.15 

Do. 

Do. 



Do. 

Do. 

Load  left'  on  ropo. 
Load  at  end  of  1^  honrs. 

Tensile  strength. 

8.63 
8.04 

—  .14 
+  .31 

7.00 

8.94 
9.30 
9.68 
10.05 
10.52 
10.90 
11.17 

0. 
.36 
.88 
.37 
.47 
.38 
.27 

Square  break  at  cleat. 
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No.  4699. 

FOTTRTH  SPECIMEN  FROM  HEMP  COIL  NO.  1. 

Secured  to  cleats  iu  same  manner  as  ttie  first  specimen. 

Gauged  length  of  6  feet  laid  ofif,  and  rope  then  soaked  in  cold  water 
(50^  F.)  2  hoars,  at  expiration  of  which  time  the  gauged  length  of  6 
feet  had  increased  '^57. 


f 


Applied 

lOMS. 

In  gauged  length. 

Remarks. 

Elongmtion. 

Succeiwive 
elongation. 

Set. 

Poundt. 
0 

100 

200 

400 

60(t 

800 

1,000 

1,000 

1,200 

1,400 

1,600 

1,500 

1,600 

1,800 

2,200 

2,300 

Inches. 
.67 
2.62 
8.76 
5.15 
6.10 
6.98 
7.60 
7.88 
8.37 
8.70 
0.02 
9.30 
9.54 
9.85 
10.25 
10.58 

Inches. 

Inches. 

2.05 
1.14 
1.39 
.95 
.88 
.62 
.28 
.49 
.33 
.32 
.28 
.24 
.31 
.40 
.33 

5.20 

6.46 

7.75 

Tensile  ntrengtil. 

After  the  rope  had  been  loaded  with  2,300  pounds,  the  load  was  re- 
leased, the  set  determine*d,  and  load  reapplied.  Upon  this  reapplication 
the  rope  parted  two  strands  at  tlie  cleat  when  the  load  reached  2,250 
pounds. 

No.  4787. 

SAMPLE  FROM  HEMP  COIL  KO.L 

An  eye-splice  at  each  end,  and  a  short  splice  at  middle  of  length.    ^ 
Test^  wot  after  soaking  in  water  7^  days. 
Specimen  fix)in  rope  previously  tested. 
Tensile  strength,  1,960  pounds. 
Farted  2  strands  at  the  short  splice. 


1 
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TABRED  HEMP  ROPE. 

S[)ecimen  fh)m  coil  Xo.  2,  having  the  following  dimensions  and  de- 
scription : 

Three-stranded  rope,  twenty-two  yarns  per  strand. 

Lay,  one  turn  in  2".7. 

Circnmference,  3".2. 

Weight,  1  x>onnd  15|  ounces  per  fathom. 

Strands,  when  nnlayed,  are  25.6  per  cent  longer  than  the  rope,  and  the 
yarns  42.6  x>er  ceut  longer  than  the  rope. 

No.  4717. 

SAMPLE  FROM  HEMP  COIL  NO.  2. 

Ends  secured  to  cleats  with  regular  belaying-pin  hitches. 
Tensile  strength,  6,560  pounds. 
Farted  at  the  cleat. 

No.  4718. 

SAMPLE  FROM  HEMP  COIL  NO.  2. 

Two  pieces  of  rope  tied 'together  with  a  square  knot,  which  was  wet 
with  hot  water;  other  ends  secured  to  cleats. 

Tensile  strength,  4,850  pounds. 

Parted  one  strand  at  the  square  knot. 

Three  pulls  were  given  this  sample. 

During  the  first  pull  the  wet  knot  slowly  unrolled  under  2,400  pounds, 
the  stress  not  exceeding  this  amount  when  the  stroke  of  the  testing- 
machine  piston  was  exhausted. 

Taking  a  new  stroke  of  the  piston  the  knot  held  until  3,800  x)oundK 
was  reached,  when  it  again  began  to  slowly  unroll,  and  continued  with 
slight  fluctuations  of*  load  to  the  end  of  the  stroke. 

The  rope  parted  at  the  third  stroke  of  the  piston.  No  unrolling 
occurred  during  this  pull. 

As  the  knot  unrolled,  rope  in  a  less  wet  state  was  reached  than  at 
first  under  the  knot. 

H.  Ex.  161 48 
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No.  4719. 


V 


SAMPLE  FROM  HEMP  COIL  NO.  2. 


Two  pieces  of  rope  that  had  been  soaked  in  hot  water  tied  together 
with  a  square  knot  while  wet,  other  ends  secured  to  cleats. 

Tensile  strength,  3,340  pounds. 

Parted  at  the  knot. 

Three  pulls  were  given  tte  knot,  the  maximum  resistance  of  each 
being  900  pounds,  2,500  pounds,  and  3,340  pounds,  respectively. 

During  the  first  and  second  pulls  the  knot  slowly  unrolled,  and  dur- 
ing the  third  pull  the  knot  unrolled  for  a  time,  then  the  rope  parted. 

No.  4745. 

SAMPLE  FROM  HEMP  COIL  NO.  2. 

Bope  secured  by  eyes  spliced  in  ends. 
Gauged  length,  6  feet. 


Applied 
LoadB. 

In  gauged  length. 

Remarks. 

Elongation. 

Sue^esHive 
elongation. 

Set. 
Inches. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
6,320 

Inehnt. 
5.13 
6.82 
8.07 
8.86 
9.68 
10.33 

Inekei. 

5.13 

J. 09 

1.25 

.79 

.82 

.65 

• 
Tenaile  strength. 

^ 

Parted  2  strands  at  the  eye-splice. 

No.  4752. 

SAMPLE  FROM  HEMP  COIL  ISO.  2. 

Secured  with  a  round  turn  and  two  half  hitches  at  each  end. 
Tensile  strength,  7,780  jwunds. 
Parted  1  strand  at  the  half  hitches. 

No.  4753. 

SAMPLE  FROM  HEMP  COIL  NO.  2. 

Secured  with  a  round  turn  and  two  half  hitches  at  each  end. 

Tensile  strength,  7,150  pounds. 

Parted  1  strand  between  half  hitches  and  the  cleat. 

No.  4786. 

SAMPLE  FROM  HEMP  COIL  NO.  2. 

Prepared  with  eye  splices  in  ends. 

A  gaugedlengthof  4  feet  established  on  part  between  the  eyes;  then 
sample  was  put  in  water,  where  it  soaked  2^  days;  then  taken  out  of 
water  and  tested  while  wet. 

Contraction  in  gauged  length,  2".3. 

Present  circumference,  3fV. 

This  sample  was  taken  from  a  piece  which  had  been  strained  in  a 
former  test,  but  showed  no  broken  yarns. 

Tensile  strength,  6,050  x>ounds. 

Parted  2  strands  at  the  eye-splice. 
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TABSED  HEKP  ROPE. 

Specimens  from  coil  Ko.  3,  having  the  following  dimensions  and  de- 
scription: 

Three-stranded  rope,  fifty  yarns  per  strand. 

Lay,  one  turn  in  3|". 

Oircomference,  4J". 

Weight,  4  pounds  9  ounces  per  fathom. 

Strands,  when  unlayed,  are  26.5  per  cent  longer  than  the  rope,  and 
the  yams  39.6  per  cent  longer  than  tilie  rope. 

No.  4721. 

SAMPLE  FROM  HEMP  COIL  KO.  8. 

Ends  secured  to  cleats  with  regular  belaying-pin  hitches. 
Tensile  strength,  13,980  pounds. 
Parted  2  strands  at  the  cleat. 
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No.  4743. 


8AHPLS  FROM  HEMP  COIL  NO.  S. 


Secured  by  eyes  spliced  in  ends. 
Ganged  length,  6  feet. 


" 


Applied 

lOMB. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
S,000 

9,000 

5,000 
4,000 
8,000  . 
2,000 
1,000 

1,000 
2,000 
3,000 
4,000 
5,000 
«,000 
7,000 
8,000 
9,000 
10,000 
11,000 

12,000 

11,000 
10,000 
9,000 
8,000 
7,000 
6,000 
6,000 
4,000 
3,000 
2,000 
1,000 

1,.000 

2,000 

3,000 

4,000 

5,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

16,000 

16,000 

16,900 


Elongation. 


In  ganged  length. 


{ 


{ 


Jnehet. 
8.68 
4.75 
5.60 
6.43 
7.08 
7.40 
8.00 
7.92 
7.87 
7.76 
7.85 
7.28 

6.44 
6.88 
7.24 
7.54 
7.78 
8.04 
8.37 
8.56 
8.87 
9.18 
9.50 
9.67 
9.95 
9.90 
9.84 
9.80 
9.76 
9.89 
9.64 
9.54 
9.44 
9.26 
9.12 
8.88 

7.98 

8.35 

8.61 

8.81 

8. 99 

9.17 

9.31 

9.50 

9.63 

9.68 

9.80 

9.05 

10.14 

10.28 

10.43 

10.58 


SaoceMive 
elongation. 


Inches. 

3.6» 

1.07 

.85 

.83 

.60 

.87 

.60 

—.03 

—.05 

-.12 

—.10 

-^37 

—.84 

+.44 

.36 

.30 

.24 

.26 

.38 

.21 

.29 

.31 

.32 

.17 

.28 

—.05 

—.06 

—.04 

-.04 

—.07 

—.05 

—.10 

—.10 

—.18 

—.14 

—.24 

—.90 
+.87 
.26 
.20 
.18 
.18 
.14 
.19 
.13 
.05 
.12 
.15 
.19 
.14 
.15 
.15 


Set. 


AenarkB. 


Inches. 


Immediate  elongation. 
After  live  minutes. 


'\ 


6. 80    '  Immediate  net. 

6. 00      Set  atter  Ave  minntea. 


Immediate  elongation. 
After  five  miuutea. 


7.98 
7.70 


Immediate  set. 

Set  after  Ave  minutea. 


Tenaile  strength. 


Parted  1  strand  at  the  eye  splice. 
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Ko,  4760. 

SAKPLB  FROM  HEMP  COIL  NO.  8. 

One  end  secured  by  bowline  knot;  other  end  secured  to  cleat  with 
belaying-piu  hitches. 
Tensile  strength,  9,180  pounds. 
Parted  1  strand  at  the  knot. 
This  sample  was  warm  and  pliable  when  tested* 

No.  4761. 

SAMPLE  FROM  HEMP  COIL  KO.  8. 

One  end  secured  with  a  round  turn  and  two  half  hitches ;  other  secured 
to  cleat  with  belaying-pin  hitches. 
Tensile  strength,  14,600  i>ound8« 
Parted  2  strands  at  the  cleat. 


i 
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TABBED  HEMP  ROPE. 

Specimens  from  coil  No.  4,  having  the  following  dimensions  and  de- 
scription : 

Three-stranded  rope,  ninety-eight  yarns  per  strand. 

Lay,  one  turn  in  4J". 

Circumference,  6J", 

Weight  i)er  fathom,  9  pounds  6  o^nce8. 

Strands,  when  unlay ed,  are  31.2  per  cent  longer  than  the  rope,  and  the 
yams  42.8  per  cent  longer  than  the  rope. 


No.  4727. 

SAMPLE  FROM  HEMP  COIL  KO.  4. 

Ends  secured  to  cleats  with  regular  belaying-pin  hitches* 
Tensile  strength,  21,680  pounds. 
Parted  1  strand  at  the  cleat. 


No.  4724. 

SAMPLE  FROM  HEMP  COIL  NO.  4. 

Ends  secured  to  cleats  with  belaying- pin  hitches. 
Gauged  lengthy  6  feet. 


Applied 
loads. 

In  gauged  length. 

Remarks. 

Elongation. 

Successive 
elongation. 

Set. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

2.000 

0 
2,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
13,000 
19,000 
19,800 

JneJtet. 
3.07 
8.97 
6.08 
5.83 
6.40   * 
7.07 
7.83 
7.68 
7.96 
C        7.84 
\        7.25 

Jnehet. 

8.07 
.90 

Lll 
.75 
"           .57 
.67 
.26 
.35 
.28 

-  .62 

-  .09 

Inches. 

Inunediate  elongatloii. 
After  2  miniifcMi. 

Load  entirely  removad. 
Tensile  strengUi. 

6.18 

8.43 

8.82 

9.05 

9.37 

9.68 

0.87 

10.08 

10.81 

10.40 

10.68 

-1.07 
+2.25 
.39 
.23 
.32 
.81 
.19 
.21 
.23 
.18 
.19 

Parted  1  strand  at  the  cleat. 


-\ 


n 
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No.  4741. 


SAMPLE  FBOM  HEMP  COn.  NO.  4. 

Roi)e  secnred  to  cleats  with  eye  splices  in  ends. 
Gauged  length,  6  feet. 


Applied 
loads. 

In 

gauged  length. 

Remarks. 

Elongation. 

SuccesBive 
elongation. 

Set. 

Poundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 

8.000 
6,000 
4,000 

2,000 
1,000 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

•11,000 

12.000 

13,000 

14,000 

15,000 

12.000 
10,000 
8,000 
6.000 
4,000 
2,000 
1,000 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

12,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

18.000 

16,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

1,000 

1,000 
2,000 
4,000 
6,000 

Inchst. 
2.20 
3.40 
4.40 
4.90 
5.46 
5.90 
6.25 
6.60 
6.00 
7.20 
7.64 
7.80 
7.90 
7.84 
7.78 
7.47 
7.33 
7.14 
6.97 

5.69 
6.06 
6.64 
7.09 
7.34 
7.70 
7.93 
8.12 
8.26 
8.47 
C        8.62 
I        8.a3 
8.73 
8.60 
8.47 
8.32 
8.10 
7.84 
7.50 

6.40 
6.68 
7.30 
7.68 
7.97 
8.27 
8.49 
8.67 
8.79 
9.00 
9.20. 
9.32 
9.48 
S        9.68 
I        9.87 
0.82 
9.72 
9.62 
9.52 
9.43 
9.22 
9.08 
8.83 
8.54 
8.33 

7.28 
7.53 
7.98 
8.30 

Inches. 

2.20 

1.20 

1.00 

.50 

.55 

.45 

.85 

.35 

.80 

.30 

.44 

.16 

.10 

—  .06 

—  .06 

—  .31 

—  .14 

—  .19 

—  .17 

—1.28 
-f  .37 
.58 
.45 
.25 
.36 
.23 
.19 
.14 
.21 
.15 
.21 

—  .10 

—  .13 

—  .13 

—  .15 

—  .22 
-.26 

—  .34 

-1.10 
+  .28 
.62 
.38 
.29 
.30 
.22 
.18 

.12 
.21 
.20 
.12 
.16 
.20 
.19 

—  .05 

—  .10 

—  .10 

—  .10 

—  .09 

—  .21 

—  .19 

—  .20 

—  .29 

—  .21 

—1.05 

+  .25 

.46 

.32 

Inehst. 

Immediate  elongation. 
After   5  minutes. 
After  10  minutes. 
After  15  minntes. 

After  5  minutes. 

Immediate  set. 
Set  after  6  miuutcM. 

After  5  minntei. 

1 

Immediate  set. 
Set  after  5  minutOB. 

• 

• 

After5mlnntoi. 

« 

Immediate  set. 
Set  after  5  minutes. 



■ 

••*•••••■••" 

6.17 
6.51 

•  -••««  **.... 

6.80 
6.25 

***""" '  • • ' ' f 



...... ...... 

...... ...... 

............ 

............ 

7.63 
7.10 
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COBDAOE. 


Applied 
loads. 

In  gauged  length. 

a 

■    *  1      ■    .                   ■         ■  ■  I     .          * 

Bemarks. 

1 

£longation. 

SuceeMlre 
elongation. 

Set. 

Pounds. 
8,000 
10.000 
12,000 
14,000 
16,000 
18,000 
20, 000 
21,000 
22,000 
23,000 

Inehen. 
8.60 
8.80 
9.03 
9.27 
9.43 
9.70 
9.85 
10.00 

.    10.20 

Inch. 
.90 
.20 
.23 
.24 
.16 
.27 
.15 
.15 
.20 

Jneh. 

Tensile  atrength. 

Parted  2  strands  at  the  eye  splice. 


CORDAGE.  7C1 

MAHILA  ROPE. 

Specimens  from  coil  No.  1,  having  the  following  dimensions  and  de 
scription: 
Three-stranded  rope,  seven  yarns  per  strand* 
Lay,  one  turn  in  1".66. 
Circumference,  1".50. 
Weight  per  fothom,  6.63  ounces. 

No.  4740. 

SAMPLE  FROM  MANILA  COIL  NO.  1. 

Ends  secured  to  cleats  with  belaying-pin  hitches. 
Tensile  strength,  2,270  pounds. 
Parted  2  strands  at  the  cleat. 


I 

1 
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COBDAOE. 


MAHUA  SOPE. 

Specimens  from  coil  Ko.  2,  having  the  following  dimensions  and  de- 
scription : 
Lay,  one  turn  in  2|". 

Circumference^  2J".  ' 

Weight  per  fathom,  1  x>ound  7  ounces. 

Ko  4739. 

SAMPLE  FBOM  MANILA  COIL  NO.  9. 

Ends  secured  to  cleats  with  belaying-pin  hitches. 
Tensile  strength,  6,250  pounds. 
Farted  2  strands  at  the  cleat. 

^o.  4746. 

SAMPLE  FROM  MANILA  COIL  NO.  2. 

Ends  secured  by  eye-spUces  in  the  ends. 
Gauged  length,  6  feet. 


Applied 
loads. 

In  gang^  length. 

» 

Iloniarks. 

KiOBgation. 

Successive 
eiongation. 

Set. 

Pwnda. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 

Jnehes. 

4.08 

6.77 

8.30 

9.60 

10.77 

1L60 

12.88 

Indiet, 

Jnehes. 

Tensile  stronf!th. 

1.19 
1.53 
1.30 
1.17 
.83 
.78 

Parted  1  strand  3  feet  from  the  eye-splice. 
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mahua  bopk 

Specimens  from  coil  No.  3,  haviag  the  following  dimensions  and  de- 
scriptions: 
Three-stranded  rope — ^thirty-nine  yams  per  strand* 
Lay,  one  tnrn  in  4''. 
Oircumference,  4|^". 
Weight  per  fathom,  3  pounds  4^  ounces. 

No.  4738, 

SAMPLE  FBOM  MANILA.  COIL  NO.  I. 

Ends  secured  to  cleats  with  belaying  pin  hitches. 
Tensile  strength,  14,900  pounds. 
Parted  1  strand  at  the  cleat. 


No.  4744. 

SAMPLE  FROM  MANILA  COIL  NO.  I. 

Ends  secured  to  cleats  by  eye-splices  in  the  ends. 
Gauged  length,  6  feet. 


Applied 
loada. 

In  gaafced  leni^. 

• 

Bomarka. 

Elongation. 

SaoceMive 
elongation. 

Sot. 

PonmU. 
1.000 
2.000 
3,000 
4.000 
6,000 

6,000 

6.000 
4,000 
3,000 
2,000 
1.000 

Ineke*. 
8.06 
4.85 
5.06 
6.90 
7.65 
(8.45 
{8.03 
8.87 
8.78 
8.68 
8.48 
8.03 

Ifuhei. 

8.98 

.87 

1.11 

.94 

.75 

.80 

.48 

-.06 

—  .09 

—  .10 
>  .20 

—  .45 

JnduM. 

< 

Imroediat-e  elongation. 
After  5  minutes. 

Iminediate  Ret. 
Set  after  5  minutM, 

TminiHliatio  elongation. 
A  rtor  5  minutes. 

Immediate  iwt. 
Setafter5minatet. 

•••••V >••••> 

5.70 
5.20 

1.000 

2,000 

3,000 

4.000 

5.000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

6.66 

7.28 

7.64 

8.05 

8.50 

8.78 

0.18 

0.60 

10.07 

10.58 

ILIO 

11.54 

11.91 

n.86 

11.78 

11.74 

11.64 

11.56 

11.52 

11.38 

11.21 

11.10 

10.84 

10.50 

—1.37 
•      +  .62 
.36 
.41 
.45 
.28 
.40 
.42 
.47 
.51 
.52 
.44 
.37 

—  .05 

—  .08 

—  .04 

—  .10 

—  .08 

—  .04 

—  .14 

—  .17 

—  .11 

—  .26 

—  .34 

11,000 
10,000 
0,000 
8,000 
7,000 
6,000 
6,000 
4,000 
8,000 
2,000 
1,000 

8.43 
8.21 

1,000 
2,000 
3,000 

9.20 
0.65 
9.98 

— L30 

+  .45 

.33 
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CORDAGE. 


No.  4744— Continued. 


Applied 
loads. 

In  g»uged  length. 

• 

ElongfttloD. 

Successive 
elongation. 

Set. 

Bemarlcs. 

Pounds. 
4,000 
5,000 

,    6,000 

7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
14,750 

Jnchu. 
10.20 
10.50 
10.74 
10.94 
1L14 
11.30 
ll.*51 
11.64 
11.88 
12.00 
12.20 

Inch. 
.28 
.24 
.24 
.20 
.20 
.16 
.21 
.18 
.24 
.12 
.20 

Inehei. 

Tensile  strengtli. 

• 

Parted  1  strand  at  the  eye- splice. 


No.  4784. 


SAICPLE  FROK  MANILA  COIL  NO.  8. 

Prepared  witb  eye-splices  at  each  end^  then  soaked  in  water  24  hours 
before  testing.    Tested  while  wet. 
Tensile  strength,  17,280  pounds. 
Parted  1  strand  at  the  eye-splice. 

No.  4767.  7 

SAMPLI  FROM  MANILA  COIL  NO.  8. 

Soaked  in  water  and  tested  wet. 

Ends  secured  with  a  round  turn  and  two  half-hitches.    . 
Tensile  strength,  21,800  pounds. 
Parted  1  strand  at  the  two  half-hitches. 

This  sample  drew  along  the  hitch  considerably  before  fracture,  and 
was  chafed  in  vicinity  of  the  place  where  it  ruptured. 


CORDAGE. 
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kavha  sope. 

Specimens  from  coil  No.  4,  having  the  following  dimensions  and  d 
scription : 
Three-stranded  rope — 77  yarns  per  strand. 
Lay,  one  turn  in  5^". 
Circumference,  6J". 
Weight  per  fathom^  6  pounds  9.4  ounces. 

No.  4787. 

SAMPLK. FfiOM  MATOLA  COIL  UTO.  4. 

Ends  secured  to  cleats  with  belaying-pin  hitches; 
Tensile  strength,  25,560  pounds. 
Parted  1  strand  at  the  cleat. 

No.  4742.     . 

SAMPLE  FROM  MANILA  COIL  NO.  i. 

Ends  secured  to  cleats  by  eye-splices  in  the  ends. 
Gauged  length,  6  feet. 


Applied 
loads. 

In  ganged  length. 

Elongation. 

Sucoeeiiive 
elongation. 

Set. 

Remarks. 

Povndt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 

8,000 
6,000 
4,000 
2,000 
1,000 

Jnehet, 
3.58 
4.40 
5.03 
6.57 
6u07 
6.60 
6.91 
7.82 
7.58 
58.08 
^8.30 
8.17 
8.07 
7.90 
7.58 
7.10 

Inches. 

8.53 

.87 

.62 

.55 

.50 

.43 

.41 

.41 

.26 

.45 

.27 

-.13 

-.10 

•  —.32 
—.48 

Inehet. 

« 

m 

" 

Immediate  elongation. 
Afle]*  5  niinulefl. 

» 

5.35 
4.89 

Immediate  set. 
Set  after  5  minutM. 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

14,000 

12,000 

10.000 

8,000 

6,000 

4,000 

2,000 

1,000 

5.82 
6.38 
6.95 
7.47 
7.90 
8.30 
8.60 
8.80 
8.98 
9.30 
9.56 
9.60 
9.43 
9.38 
9.26 
9.08 
8.60 
8.40 
8.05 

—1.28 

+.66 

.57 

.52 

.43 

.40 

.20 

.30 

.18 

.32 

.26 

—.06 

-.07 

—.05 

-.12 

—.18 

—.28 

-.40 

-.35 

• 

immediate  net. 
^:et  after  5  minutes. 



6.45 
6.35 

1,000 
2,000 
4,000 
6,000 
8,000 
10,000 

6.90 
7.85 
7.88 
8.25 
a58 
8.85 

—1.15 
+.46 
.53 
.37 
.33 
.27 

• 

1 

1 
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No.  4742— Continued. 


Applied 
loads. 

In  gaaged  length. 

'                               Remarks. 

1 

EloBgAtion. 

Sncoeeaive 
elongation. 

Set. 

Poundt. 

12,000 

14,000 

15,000 

10,000 

17.000 

18.000 

19.000 

20,000 

18,000 

10,000 

14,000 

12,000 

10,000 

8,000 

0,000 

4.000 

2.000 

1,000 

9.20 

9.50 

9.70 

9.80 

10.06 

10.28 

10.47 

10.70 

10.08 

10.00 

10.50 

10.42 

10.88 

10.28 

9.98 

9.78 

9.43 

9.02 

IfUh. 

.36 

.30 

.20 

.10 

.25 

.23 

.19 

.23 

•    —.02 

—.08 

-.10 

-.08 

-.04 

-.10 

-.30 

—.20 

—.35 

-.41 

Inehet. 

« 

............ 

8.10 
7.T5 

Immedtato  set. 
Set  after  5  minutai* 

1,000 

2,000 

4,000 

0,000 

8,000 

10.000 

lfi,000 

14,000 

18,000 

18,000 

20.000 

21,000 

22.000 
23.000 
24,000 
25,000 
26,000 

8.05 

8.88 

8.85 

9.16 

9.45 

9.07 

9.88 

10.18 

10.40 

10.58 

10.70 

11.02 

11.10 
11.82 
11.48 
U.70 

—.97 
+.83 
.47 
.80 
.80 
.22 
.21 
.25 
.27 
.18 
.12 
.32 

.08 
.22 
.1< 
.24 

- 

Load  released  to  zero,  and  new  stroke  of  the  pis-  ' 

ton  taken. 
Tensile  strength. 

Farted  1  strand  at  the  eye  splice. 
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:So.  4748. 

SAMPLE  FROM  MANILA  COIL  KO.  4. 

Ends  secured  to  cleats  with  belaying-pin  hitches. 
Gaaged  leDgth,^6  feet. 


Appliei^ 
loads. 

In 

gauged  length. 

• 

Remarks. 

Elongation. 

Snccessiye 
elongation. 

Set. 

PaundM, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 

Inehe*. 
3.30 
4.13 
4.02 
5.58 
6.23 
6.72 

X     7.17 
7.72 
8.06 
8.46 
8.68 
8.65 
8.58 
8.54 
8.48 
8.40 
8.23 
8.10 
7.02 
7.47 

Infihei. 
3.30 
.83 
.79 
.66 
.65 
.40 
.45 
.55 
.34 
.40 
.22 

—  .03 

—  .07 

—  .04 

—  .06 

—  .08 

—  .17 

—  .13 

—  .18 

—  .45 

Inehe$. 

Circumference  h^  inches  fnll. 

Circnmference  OA  inches. 

Circumference  6  inches. 

Circumference  5  i  inches. 

Circumference  5  >  inches. 

Circumference  6  2  inches. 

Circumference  5}  inches. 

Circnmference  5  |  inches  full. 

Circumference  5|  inches  fuIL 

Circnmferpnre  5|  inches;  immediate  elongation. 

After  5  miuutca. 

■ 

Circumference  S\i  inches. 
Immediate  set. 
Set  after  5  minutes. 
Set  after  15  hours. 

Immediate  elongation. 
After  5  minutes. 

Immediate  recoverT. 
Rec-oTery  after  5  minutes. 
Began  to  wet  the  rope. 
8  minutes  after  wetting  begaa 
15  minutes  after  wetting  began. 
32  minutes  after  wetting  began. 
1|  hoars  after  wetting  began. 
2|  hours  after  wetting  began. 
3|  hours  after  wetting  began. 
Suspended  wetting  rope. 

9.000 
8.000 
7,000 
6.000 
5,000 
4,000 
3,000 
2,000 
1,000 

5.58 
4.88 
4.60 

•  •   .     .  . 

1.000 
2,000 
3,000 

'4,000 
5,600 
6.000 
7,000 
8,000 
9.000 

10,000 

5.57 
6.18 
6.62 
6.95 
7.38 
7.56 
7.85 
8.07 
8.27 
8.48 
8.83 
8.80 
8.76 
8.68 
8.63 
&50 

8.50 
8.62 
8.68 
8.66 
8.67 
8.65 
8.59 
8.56 
8.48 
8.38 
8.00 

—LOO 
+  .6] 
.44 
.33 
.43 
.17 
.30 
.22 
.20 
.21 
.35 

—  .03 

—  .04 

—  .08 

—  .05 
~  .13 

0. 

+  .12 
.01 
.03 
.01 

—  .02 

—  .06 

—  .03 

—  .08 

—  .16 

—  .33 

9,000 
8,000 
7,000 
6,000 

6.000 

6,000 

6,000 

6,600  , 

6,000  ^ 

6,000 

5,000 

4,000 

3,000 

2,000 

1,000 

............ 

6.68 
6.55 

Immediate  set. 
Set  after  5  minntei. 

1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 

6.92 
7.33 
7.64 
7.83 
8.01 
8.17 
8.35 
8.48 
8.61 
8.74 
8.92 
8.80 
8.87 
8.85 
8.88 
8.68 
8.60 
8.52 

— L08 

+  .41 
.31 
.19 
.18 
.16 
.18 
.13 
.13 
.13 
.18 

-  .03 

-  .02 

-  .02 

-  .02 

-  .15 

-  .08 

-  .08 

Immediate  elongation. 
After  5  minutes. 

9,000 
8,000 
7,000 
6,000 
5,000 
4,000 
8.000 

•••••••• 

768 


GORDAOE. 


No.  4748— Continued. 


AppUed 
loads. 

In 

ganged  length. 

Remarks. 

• 

Elongation. 

SnooewiTO 
elongation. 

Set. 

PowndM. 

2.000 

1,000 

0 

0 

0 
1,0C0 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
0.000 
10,000 

Inehu. 
8.3& 
7.92 

InehtM.  . 

—  .19 

-  .41 

JimAm. 

Immediate  set. 

Set  after  6  minutes.    Cirotimference  6".     Re- 

snmcd  wetting  rope. 
After  wetting  80  minutes.    CircamfSarence  6|" 

scant. 
After  wetting  50  minutes. 
Wetting  discontinued. 

Qroumferenoe  6}"  scant 
ISlongation  after  6  minntea. 

Immediate  set. 

Set  after  5  minutes.     Circnmferenoe  6"  fiill. 

Resumed  wetting  the  ropob 
After  wetting  30  ralnntes. 
Wetting  discontinaed. 

Immediate  elongatioD. 
After  5  minutes. 

After  5  minutes. 
After  30  minutes. 
After  1  hour. 

Load  remained  on  40  hours,  during  which  time 
it  fell  from  6,000  to  4,200  pounds. 

Immediate  set     Circnmferenoe  5{''.  scant. 

Set  after  5  minutes.    Removed  from  machine 

and  soaked  30  minutes  in  cold  water. 
Circumference  7|". 

Immediate  elongation.    Circumference  5|"  full. 
Elongation  after  6  minutes. 

Immediate  recovery. 
Reoovery  after  5  minutes. 
Recovery  after  10  minutes. 

6.88 
6.42 

6.17 

5.90 

6.60 
6.98 
7.40 
7.68 
7.90 
8.17 
8. 32 
8.50 
8.72 
8.03 
9.12 
9.07 
9.03 
8.98 
8.98 
8.88 
8.78 
8.57 
8.38 
7.96 

—1.42 
+  .48 
.42 
.28 
.22 
.27 
.15 
.18 
.22 
.21 
.19 

—  .05 

—  .04 

—  .06 

—  .05 

—  .05 
~  .10 

—  .21 

—  .19 

—  .40 

r 

, 

.       .. 

9.000 
8,000 
7,000 
6,000 
5,000 
4.000 
?,000 
2,000 
1,000 
0 

6.85 
6.55 

6.23 

1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 

6.61 
7.17 
7.60 
7.75 
7.08 
8.17 
8.35 
8.67 
8.78 
9.00 
9.20 
9.18 
9.10 
9.05 
8.97 
8.92 
8.98 
8.06 

8.92 
8.82 
8.78 
8.73 
8.54 
8.37 

1.37 
+  .66 
.33 
.25 
.23 
.19 
.18 
.22 
.21 
.22 
.20 

—  .02 

—  .08 

—  .05 

—  .08 

—  .05 
+  .06 

—  .02 

—  .04 

—  .10 

—  .04 

—  .05 

—  .19 

—  .17 

0,000 
8,000 
7,000 
6,000 

6,000 
5,000 
4,000 
3,000 
2,000 
1,000 

7.25 
6.52 

—1.4 

0 
1,000 
2,000 
3,000 
4,009 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 

1.50 
8.37 
4.90 
6.03 
6.80 
7.38 
7.88 
8.27 
8.57 
8.90 
9.45 
.     9.42 
9.37 
9130 
0.23 
9.17 
9.17 

—6.87 

+1.87 

1.53 

1.13 

.77 

.58 

.50 

.30 

.30 

.33 

.55 

—  .03 

—  .05 

—  .07 

—  .07 

—  .06 
0. 

9,000 
8,000 
7,000 
6,000 

CORDAGE. 


769 


Uo.  4748— Continued. 


Applied 
iMds. 

In  gauged  length. 

"RenmrkM. 

Elongafekm. 

• 

Sacceeeire 
elongation. 

Set. 

Pottndr. 
6,000 
4,000 
3«000 
2,000 
1,000 

InchM. 
9.14 
9.07 
8.90 
8.73 
8.40 

—  .08 
-.07 
-.17 

—  .18 

—  .32 

Inehet, 

• 

Immediate  set.    Circomferoneot  W*» 
Set  after  5  minutes. 

• 

Immediate  elongation. 
After  5  minntea. 

6.82 
«.46 

1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7.000 
8,000 
9,000 
10,000 

6.83 

7.33 

7.64 

8.00 

8.80 

8.58 

8.80 

9.00 

9.14 

9.40 

9.71 

9.89 

10.06 

10.16 

10.30 

10.50 

10.40 

10.46 

10.41 

10.35 

10.30 

10.16 

10.07 

10.00 

9.83 

—1.57 
+  .50 
.31 
.36 
.30 
.28 
.33 
.20 
.14 
.26 
.31 
.18 
.17 
.10 
.14 
.20 

—  .01 

—  .03 

—  .05 

—  .06 

—  .06 

—  .16 

—  .08 

—  .07 

—  .07 

After  13  minutes. 
After  88  minutes. 
After  1  hour  and  10  minutes. 
After  8  hours  and  30  minutes. 
After  3  hoars  and  40  minutes.              • 

• 

Immediate  set. 
Set  after  6  minutes. 

9,000 
8,000 
7,000 
6,000 
6,000 
4,000 
3,000 
2,000 
1,000 

8.70 
8.24 

********* 

H.  Ex.  161—48 
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Bope  removed  from  machine.'  Test  resumed  after  rope  had  been 
thoroughly  dried,  and  then  soaked  in  water  18  hours.  Interval  be- 
tween tests,  5  days. 

The  gauged  length  after  soaking  was  5  feet  6.10  inphes,  or  5.90  inches 
less  than  when  originally  laid  off  on  the  new  rope,  and  .14.14  inches 
shorter  than  when  the  set  was  last  taken. 

Elongations  measured  on  original  gauged  length. 


Applied 
loads. 

In 

gauged  length. 

fiemarks. 

Elongation. 

Siicoesnive 
elongation. 

Set. 

Pounds. 

600 

1,000 

1,500 

2,000 

2,500 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

Inches. 

—2.95 

—  .50 

+1.12 

2.40 

3.22 

3.95 

5.05 

6.07 

6.58 

7.05 

7.45 

»          7.80 

8.10 

8.33 

8.80 

8.95 

9.17 

9.30 

9.80 

10.15 

10.30 

10.50 

10. 89  ' 

11.30 

11.07 

10.02 

10.40 

Indies. 

+2.96 

+2.45 

1.62 

1.28 

.82 

.73 

1.10 

1.02 

.51 

.47 

.40 

.35 

.30 

.23 

.47 

.15 

.22 

.13 

.50 

.35 

.15 

.20 

.39 

.41 

-  .23 

-  .15 

-  .52 

Inches. 

• 

Immediate  elongation. 

After  5  minutes. 

Att4*r  10  minutes. 

After  15  minutes. 

After  25  minutes. 

After  50  minutes. 

After  1  hour  and  50  minutes. 

Immediate  set. 

Set  after  5  minutes. 

Set  after  6  days.    Rope  damp  inside;  outside  is 

dry. 
Test  resumed  with  damp  rdj^  oaiag  the  same 

gauged  length  aa  before. 

Immediate  elongatioa. 
After  5  minutes. 

10.000 
5,000 
1,000 

9.30 
8.50 
3.00 

• 

1,000 

2,000 
3.000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 

10,000 
5,000 
1,000 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 
5,000 

7.40 

8.20 
8.90 
9.35 
9.73 
10.00 
10.30 
10.58 
10.80 
10.97 
10.70 
10.05 
0.35 
9.68 
10.00 
10.14 
10.85 
10.54 
10.70 
10.82 
10.91 
11.05 
10.77 
10.75 
10.82 
10.95 
11.07 
11.13 
11.25 
11.34 
11.45 
11.64 
11.75 
11.82 
12.03 
.12.10 

—3.00 

+  .80 
.70 
.45 
.38 
.27 
.30 
.28 
.22 
.17 

-  .27 

-  .65 

-  .70 
+  .83 

.32 
.14 
.21 
.19 

•    .16 
.12 
.09 
.14 

-.28 

-  .02 
+  .07 

.13 
.12 
.06 
.12 
.09 
.11 
.19 
.11 
.07 
.21 
.07 

9.00 

.-Ik 

7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 

#•••>••••.■• 

• 
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Applied 
luads. 

In  gaufced  length. 

Remarks. 

«!«« „«♦«««  '  Sncc«Mive 
Elongation.  eiongaUon. 

1  • 

Set. 

Pounds, 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
30,000 
31,850 

Inehes. 
12.22 
12.35 
12.44 
12.53 
1Z60 
12.68 
12.75 
12.85 
13.96 

Jnek. 
.12 
.13 
.09 
.09- 
.07 
.08 
.07 
.10 
.21 

Inch. 

• 

ff 

• 

Tensile  strength. 

Parted  one  strand  at  the  eye- splice. 

No.  4748a. 

The  long  end  of  this  fractured  specimen  was  prepared  with  eye- 
splices  in  the  ends. 

The  eyes  and  splices  were  wet,  leaving  a  dry  section  between,  which 
was  5j  feet  long. 

Tensile  strength,  30,800  pounds. 

Parted  one  ^trand  near  the  splice^  at  the  end  of  the  dry  section. 
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No.  4785. 


SAMPLE  FJROM  MANILA  COIL  NO.  4. 


Soaked  in  water  18  hours  before  testing. 
Present  circumference,  7  J  inches. 
Secured  by  eye-splices  in  the  ends. 
Gauged  length,  6  feet. 


Applied 
loads. 


Poundt. 
500 
1,000 
1,500 
2.000 
2,500 
3,000 
3,500 
4.000 
5.000 
6,000 
5,000 
4,000 
8,000 
2,000 

•  1,000 


1,000 

2,000 

8,000 

4,000 

5.000 

«,0Q0 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

10.000 

5,000 

1,000 


5,000 
10,000 
15,000 
16,000 
17.000 
18.000 
19,000 
20,00<i 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
36,250 


In  gauged  length. 


Elongation. 


Inehet. 

1.90 

5.64 

8.00 

9.70 

11.08 

12.18 

13.15 

13.84 

14.94 

15.87 

15.84 

15.70 

15.52 

15.13 

14.50 


12.15 
13.10 
14.02 
14.83 
15.50 
16.07 
16.66 
17.10 
17.55 
17.79 
18.17 
18.50 
18.88 
19.00 
10.37 
19.12 
18.70 
17.68 


17.60 
18.60 
19.40 
19.70 
10.90 
20.10 
20.40 
20.67 
20.78 
20.93 
21.05 
21.30 
21.40 
21. 55 
21.80 
21.95 
22.10 
22.23 


SaccesBive 
elongation. 


Inehet. 

1.90 

3.74 

2.36 

1.70 

1.33 

1.15 

.97 

.69 

1.10 

.93 

—  .03 

—  .14 

—  .18 

—  .39 

—  .63 


—2.35 
+  .95 
.92 
.81 
.67 
.57 
.50 
.44 
.45 
.24 
.38 
.33 
.38 
.12 
.37 

—  .25 

—  .42 
—1.02 


—  .08 
+1.00 
.80 
.30 
.20 
.20 
.30 
.27 
.11 
.15 
.12 
.25 
.10 
.15 
.25 
.15 
.15 
.13 


Set. 


Inehsi. 


11.90 
11.73 


15.75 
15.35 


Bemarks. 


Circumference,  6g". 


Immediate  set. 
Set  after  5  minutes. 


Ciroomference,  6|". 


Immediate  set.    Circumferenoe^  6^'. 
Set  after  5  minutes. 


Tensile  strength. 


Parted  1  strand  at  the  eye-splice. 


^ 
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TENSILE  TESTS  OF  STRANDS  AND  TARNS  FROM  HEMP  AND  MANILA 

COIL%, 

STRAimS  FROtf  HSMP  COILS. 


No.  of 

teet. 


4760 
4761 
4702 

4763 
4764 
4765 

4766 
4767 
4768 

4760 
4770 
4771 


No.  of 
coil. 


3 


Yams  per 
strand. 


22 


50 


98 


Tensile  strength. 


Total. 


PoundM. 
724 

870 
1,095 

2,640 
2,010 
3,390 

4,830 
6,330 
6,410 

12,350 
10,500 
10,380 


^ggrogate. 


^ 


Poundi. 
2,689 

8,940 

17, 570 

33,230 


Location  of  fhicture. 


1 

At  middle. 
Do. 
Do. 

At  cleat. 
At  middle. 
Do. 

8"  fh>m  cleat 
At  cleat. 
Do. 

At  cleat. 

Do. 
Near  the  cleat. 


YARNS  FROM  HEKP  COILS. 


No.  of 

teat. 

No.  of 
ooU. 

Yarns  ner 
strand. 

4801 
4802 
4803 

4804 
4805 
4806 

4807 
4806 
4809 

4810 
4811 
4812 

4813 

4814 

'4815 

I 

7 

2 

22 

3 

50 

4 

98 

4 

98 

Tensile  strength. 


Total. 


Powiidt. 
171 
204 
130 


176 
214 
167 

176 
138 
174 

218 
164 
240 

124 

94 

154 


Mean. 


Pounds. 
168 

186 


162 


207 


124 


Remarks. 


Tested  wet 


STRANDS  FROM  MANILA  COILS. 


No.  of 
teet. 

No.  of 
coil. 

Yams 

per 
strand. 

Tensile  strength. 

Location  of  firactare. 

Total. 

Aggregate. 

4772 
4773 
4774 
4775 
4776 
4777 
4778 
4779 
4780 
4781 
4782 
4783 

1 

7 

Pounds. 
1,115 
1.135 
1.170 
3.380 
3,245 
2,560 
6,890 
6,640 
6,410 
10,510 
11, 370 
9,200 

Pounds. 
X      3,420 

\  9,186 

\     19,940 

\     31,080 

At  cleat 

Do. 

Do. 
At  middle.  . 
At  cleat 
At  middle. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

2 

18 

■• 

8 

39 

4 

76 
78 

77 
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TARK8  FROM  MAKILA  COILS. 


No.  of 
feat. 

No.  of 
ooil. 

Yarns 

per 
stnuud. 

Tensile  strozigth. 

Remarks. 

Total.           Mean. 

4816 
4817 
'     4818 
4828 
4829 
4819 
4820 
4821 
4822 
4823 
4824 
4830 
4831 
4832 
4825 
4826 
4827 

1 

7 

1 
Pounds.    \    Potmd*. 
156^1 
142  >  ;               145 

Very  little  twist  in  these  yarns. 
Hard  twisted. 

Teitcd  wet. 

- 

137) 
164} 
120  5 
196) 
248  S 
257) 
253) 
168  J 
280) 
310  > 
95S 
280) 
210) 
202  > 
268) 

142 
234 

234 

228 
1 

227 

1 

7 

2 

18 

3 

39 

3 

39 

4 

76 
77 
77 

NoTB. — Strands  from  coils  No.  1,  hemp  and  oiani'a,  wero  from  pieces  of  rope  wbich  had  not  be^n 

Sreviously  tested;  all  other  strands  were  from  ropes  previuoNly  testad,  l>ut  wliich  did  not  show  evi- 
enoe  of  injury. 


1^      -  ■  ■■  J 
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MAHILA  BOFE  MAHUFACXOSED  AT  THE  BOSTOV  HAVT-TABD. 

Three-stranded  rope,  fifty-eight  yarns  per  strand. 
Lay,  one  turn  in  3^'^ 
Gircnmference,  m'*. 

[See  Keport  of  TeaU,  1885,  p.  1110,  Ko.  1034,  for  earlier  test.] 

No.  4788. 

Eyes  spliced  in  each  end. 
Gauged  length,  6  feet. 


Applied 
loads. 

In  ganged  length. 

Remarks. 

Elongation. 

Successive 
elongation. 

Inehet. 

3.16 

1.25 

1.30 

1.00 

.97 

—.04 

—.73 

—1.07 

+1.62 

.42 

.65 

.68 

^62 

.65 

.66 

—.13 

+.12 

—.24 

0. 

—.98 

—.70 

+1.10 

1.05 

.25 

.38 

.82 

Set. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
4,000 
1,000 
1,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
8,000 

Inehet. 

3.15 

4.40 

6.70 

6.70 

7.67 

7.63 

6u90 

5.83 

7.46 

7.87 

8.42 

9.10 

9.72 

10.27 

10.93 

10.80 

10.92 

10.68 

10.68 

9.70 

9.00 

10.10 

11.15 

11.40 

11.78 

12.10 

Inehet. 

A  fter  4  minntes. 

• 

4.75 

, 

6,000 

After  3  minntes. 
Tensile  strenisth. 

1,000 
1,000 
5,000 
10,000 
11,000 
12,000 
13,000 
13,82» 

8.60 

..*......•... 

Parted  1  strand  at  the  splice. 


No.  4789. 


FBOM  SAME  PIECE  OF  ROPE  AS  KO.  4788. 


Eye- Splice  in  each  end.  ^ 

The  eyes  and  splices  were  soaked  in  water  3^  hours  and  tested  while 
wet.    The  middle  section,  4  feet  long,  was  not  wet. 
Tensile  strength,  18,700  pounds. 
Parted  1  strand  ctt  middle  of  the  dry  section. 
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No.  4790. 

Eye-splice  in  each  end. 

Tensile  strength,  10,240  pounds. 

Parted  1  strand  at  the  eye-splice. 

Two  samples  from  same  piece  of  manila  roi)e. 

Three-stranded  rope,  tbii*ty  yarns  per  strand. 

Lay,  one  turn  in  3J". 

Circumference,  3|", 

No.  4791. 

Eyes  spliced  in  ends.    The  eyes  and  splices  were  soaked  in  water  and 
tested  while  wet 
The  middle  section,  5^  feet  long,  was  dry. 
Tensile  strength,  10,480  pounds. 
Parted  one  strand  at  the  end  of  the  dry  section* 
Two  samples  from  same  piece  of  manila  rope. 
Three-stranded  rope,  thirty  yams  x)er  strand. 
Lay,  one  turn  in  3J". 


Circumference,  3|". 


No;  4792. 


Bye-splice  in  each  end. 

Tensile  strength,  23,450  x)ounds. 

Parted  1  strand  14"  from  the  eye-'splice.  . 

Two  samples  Irom  same  piece  of  Russia  hemp  rope. 

Three-stranded  rope,  seventy  yarns  per  strand. 

Lay,  one  turn  in  4^". 

Circumference,  4^". 

No.  4793. 

Eyes  spliced  in  ends.    The  eyes  and  splices  were  soaked  in  water  and 
tested  while  wet. 
The  middle  section,  5^  feet  long,  was  dry. 
Tensile  strength,  20,050  pounds. 
Parted  1  strand  at  the  eye-splice. 
Two  samples  from  same  piece  of  Kussia  hemp  rope. 
Three-stranded  rope,  seventy  yarns  per  strand. 
Lay,  one  turn  in  ^". 


Circumference,  4||''. 


No.  4794. 


Eye-splice  in  each  end. 
Tensile  strength,  10,270  pounds. 

Parted  2  strands  at  the  eye-splice.  \ 

Two  samples  from  same  piece  of  Russia  hemp  rope.    (See  BeiK>rt  c^ 
Tests,  1885,  page  1112,  No.  1042,  for  earlier  test.) 
Three-stranded  rope,  thirty-two  yarns  per  strand. 
Lay,  one  turn  in  3^". 
Circumference^  3^'^ 
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No.  4795. 

Eye  splice  in  each  end.  The  eyes  and  splices  soaked  in  water  and 
tested  ^vhile  wet 

The  middle  section,  7  feet  long^  was  dry. 

Tensile  strength,  11,380  pounds. 

Square  break  at  middle  of  the  dry  section. 

Two  samples  from  same  piece  of  Russia  bemp  rope.  (See  Report  of 
Tests,  1886,  page  1112,  Ko.  1042,  for  earlier  test.) 

Three-stranded  rope,  thirty-two  yarns  per  strand. 

Lay,  one  turn  in  3^". 

Oircumfen^nce,  3J". 

No.  4747. 

A  strap  composed  of  206  yams  of  mauila,  taken  from  a  lot  of  rox>e 
tested  for  the  ligbt  house  inspector,  third  district. 

Total  length  of  strap,  24^  feet,  or  when  double,  12^  feet. 

The  yarns  were  jlaid  straight,  and  held  in  place  with  service  of  same 
kind  of  yarns. 

Tested  over  cleats;  thus  the  two  parts  of  the  strap  were  strained  at 
the  same  time,  in  all  412  yarns. 

A  gauged  length  of  6  feet  on  each  part  established. 


Total 
UmmI. 

Elongation,  part  A. 

Elongation,  partB. 

Total. 

Snoces- 
aive. 

Total. 

Succes- 
sive. 

Remarks. 

Poundt. 

Inehet. 

In€h49. 

Inchst, 

Inehsi. 

4,000 

1.20 

1.20 

1.00 

1.00 

8.000 

1.30 

.10 

1.15 

.15 

0 

12,000 

1.45 

.15 

1.25 

.10 

19.000 

1.00 

.16 

1.85 

.10 

12,000 

1.55 

—  .05 

1.37 

.02 

'  8,000 

•  1.53 

^  .02 

1.85 

—  .02 

- 

4,000 

1.42 

—  .11 

1.28 

-.07 

16.000 

1.60 

-h  .18 

1.42 

+  .14 

20,000 

1.68 

.08 

1.48 

.06 

Load  released  and  strap  hauled  around  ooe  quarter  way ;  the  places  whioh  were  over  the  cleats 

are  now  midway  between  them. 

23,800 

.,, ,1 

Tensile  strengtiL 

1 

The  strap  parted  in  vicinity  of  places  which  were  oyer  the  cleats  be- 
fore hauling  around. 
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tabulation  of  tests  of  hemp  and  manila  rope,  showing 
strength  of  plain  rope  and  hitches,  knots,  and  splices, 

'    Tabbed  Hbhp  Bopb,  Coil  No.^. 

Three  stranded  rope,  seven  yams  per  strand* 

Lay,  one  turn  in  1".3. 

Circumference,  1^'.8.    Weight  per  fathom,  10.4  ounces. 


No.  of 
teat. 

Hitchea,  knots,  oraplicM  ut^d. 

Blonga- 
tionin 
6  feet. 

Tenalle 
atrength. 

• 

Location  of  friac- 
tare. 

Eemarks. 

Inehf. 

Pound*. 

> 

1 

4712 

liela vinff-Din  hitches 

2.570 

At  cleat 

4696 
4A97 

do 

9.70 

10.50 

2,200 
1,940 

18"  from  cleat 

▲t  middle 

Wot  daring  the 

teat. 

do 

4008 

do 

11.17 

2,230 

At  cleat 

Wet  with  warm 
water. 

4699 

do 

10.58 

2,300 

do 

Soaked  2  honra 

in  water. 

4700 

BowlineAtoneondf  beUyisg-pin 
hitch  at  other. 

/ 

2.235 

At  bowling  knot.. 

4701 

Bowlineatone  end,  belaying-pin 
hitoh  at  other. 

2,365 

.  ...do 

4702 

M oorins  hitch  at  one  end,  helay* 

ing-pfn  hitch  at  other. 
ClOTe  hitch  at  one  end,helaying- 

2,140 

At  mooring  hitoh. 

4703 

800 

Clove   hitch   un- 

pin hitch  at  other. 

rolled. 

4704 

CloTe  hitoh  and  two  half  hitchea 
at  one  end,  helaying-pin  hitch 
at  other. 

2.490 

At  clove  hitch 

4705 

Two  half  hitchea  at  one  end,  be- 
laying-pin hitoh  at  other. 
Timber  hitch  at  one  end,  belay- 

« 
^ 

2,190 

18"  Arom hitch.... 

4711 

1,965 

At  timber  hitch... 

1 

ing-pin  hitch  at  other. 

/ 

4887 

Eyo-splice  at  one  end,  belaying- 
pin  hitch  at  other. 

1.820 

Ateye-aplioe 

1 

1 

4888 

Belaying-pin   hitchea  at  enda, 
abort  aplice  at  middle. 

2,490 

At  the  cleat 

1 

1 

4787 

Eye  aplicea  at  enda,  abort  apUoe 

1,960 

At  abort  aplice . . . 

Soaked   2^  daya 

1 

at  middle. 

in  water. 

4706 

Belaying-pin  hitchea  at  enda, 
aquare  knot  at  middle. 

1,665 

At  knot 

1 

4708 
4707 

....r.do 

1,548 
2,205 

do 

Belayin<;-pin  hitchea   at  enda, 
aquare  knot  at  middle,  with 

«•••••■• 

....do 

enda  atopped  back. 

4709 

Belay1«g-pin  hitchea  at  enda, 
aingle  Gwrrick    bend  at  the 
middle  with  enda  atopped. 

2.158 

10"    outaide    the 
bend. 

' 

4710 

Belaying-pin   hitchea  at  enda, 
doable  Garrick  bend  at  the 

2,010 

Atbend 

middle. 

1 

COBDAGE. 
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Tabbed  Hemp  BopSy  Coil  No.  2. 

Three-stranded  rope,  tweuty-two  yams  per  strand. 

Lay,  one  turn  in  2''.7. 

Circnmference,  3''u2«    Weight  per  fathom  1  pound  15f  ounces. 


No.  of 
test. 


4717 
4714 

4716 
4715 


4718 


4719 
4886 

4720 

4745 
4786 
4752 

4758 


Hitches,  knots,  or  splices  used. 


Belaying-pin  hitches  at  ends — 
Belaying-pin   hitches  at  ends, 

square  knot  at  middle. 

do 

Belaying-pin  hitches  at  ends, 

square  knot  at  middle,  with 

ends  stopped. 
Belaying-pin  hitches    at  ends, 

square  Knot  at  middle,,  wet 

with  hot  water. 

do 

Belaying-pin   hitches  at  ends, 

short  splice  at  middle. 
Belay injK-pin  hitch  at  one  end, 

eye-splice  at  other  end. 

»Jice  in  each  end 


Eye>ap] 


Bound  torn  and  two  half  hitches 

at  each  eud. 
do 


Elonga- 
tion in 
6  feet. 


Inehei. 


10.33 


Tensile 
strength. 


PoundM. 
6,560 
4,260 

4,885 
6,470 


4,850. 


3,340 
6,810 

6,670 

6,320 
6.050 
7,780 

7,150 


Location  of  firac- 
ture. 


At  cleat- 
At  knot. 


do  ...- 

At  deat 


At  knot 


— do  ... 
At  cleat 


Remarks. 


At  eye-splice 

do 

do 

At  hitches 

Between    hitches 
and  cleat. 


Soaked  in  water 
2|day8. 


Tabbed  Hemp  Eope,  Coil  No.  3. 


Three-stranded  rope,  fifty  yams  per  strand. 
Lay,  one  turn  in  3f ".  ' 

Circumference,  4|".    Weight  per  fathom,  4  pounds  9  6 


ounces. 


No.  of 
test. 

Hitclies,  knots,  or  splices  used. 

Elonga- 
tfonin 
6  feet. 

Tensile 
streogtb. 

Location  of 
fracture. 

Bemarks. 

4721 

4722 

4723 

4884 
4750 
4883 
4751 

4743 

BelaTinir-Din  hitches  at  ends 

Inches. 

Pound*. 
13,080 
11, 470 

15,800 

14,100 

9,180 

15.680 

14,500 

16,900 

At  cleat 

« 

Belaying-pin   hitches  at  ends, 

square  snot  at  middle. 
Belayine-pin  hitches  at  ends, 

slngleirarrick  bend  at  middle, 

wit^  ends  stopped. 
Belaying-pin  hitches  at  ends, 

short  splice  at  middle. 
Belaying-pin  hitoh  at  one  end, 

bowline  at  other  eud. 
Belaying-pin  bltoh  at  one  end, 

eye-splice  at  other  end. 
Belaying-pin  hitch  at  one  end, 

round    tarn    and    two    half 

hitches  at  other  end. 
£ve-sDlice  in  each  end 

• 
10.58 

At  knot 

A  t  cleat 

do 

At  bowline 

At  cleat 

do 

Ateya^splice 
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Tabbed  Hemp  Bope,  Ooil  No.  4. 

Three-stranded  rope,  ninety-eight  yarns  per  strand. 

Lay,  one  turn  in  4J". 

Circumference,. 6^''.    Weight  per  fathom,  9  pounds  6  ounces. 


No.  of 
test. 

Hitches,  knots,  or  splices  nsed. 

Slonn- 
tionln 
6  feet. 

Tensile 
strength. 

I#ooation  of 
fk«ctare. 

Remarks. 

4727 
4724 
4725 

4726 

4885 

4749 

4748 

'4741 

Belaylng-pin  hitches  at  ends 

do 

Ineheg. 
10.68 

Toundt. 
21,680 
19,800 
17,400 

20,050 

21,180 
16,250 
18.950 
23,000 

At  cleflt. .......... 

- 

At  knot 

Belaying-pin  hitches  at  ends, 

square  knot  at  middle. 
Belaying-pin  hitches   at  ends, 

single  Garrick  bend  at  middle 

with  ends  stopped. 
Belaying-pin   hitches  at  ends, 

short  splice  at  middle. 
Belaying-pin  hiteh  at  one  end, 

bowline  at  other  end. 
Belaying-pin  hitch  at  one  end, 

eye  spiioe  at  other  end. 
£ye-spfioe  in  each  end. 

10.20 

At  bend 

At  cleat 

At  bowline 

At  eye-splioe 

•  •  «  •  do  •••••>•»•••■• 

Manila  Bope,  Ooil  No.  1. 

Three-stranded  rope,  seven  yarns  per  strand. 

Lay,  one  turn  in  1".66. 

Circumference,  l."50.     Weight  per  fathom,  6.63  ounces. 


No.  of 
test. 

Hitches,  knots,  or  splices  used. 

Elonga- 
tion in 
6  feet. 

Tensile 
strength. 

Location  of  frac- 
ture. 

Kemarks. 

4740 
4736 

4732 

BelavinjE'-nin  hitches  at  ends. . . . 

Inches. 

Pounds. 
2,270 
2,210 

2,240 

At  cleat 

V 

Belaying-pin  hitches  at  ends, 

short  spiioe  at  middle. 
Sve-snlice  in  each  end .......... 

At  aiilice. ......... 

At  cleat 

Manila  Bope,  Coil  No.  2. 

Three-stranded  rope,  eighteen  yarns  per  strand. 

Lay,  one  turn  in  2f ". 

Circumference,  2J".    Weight  per  fathom,  1  pound  7  ounces. 


No.  of 
test. 


47S9 
4735 

4731 
4746 

4758 
4750 


Hitches,  knots,  or  splices  used. 


Belaying-pin  hitches  at  ends. . . 
Belaying-pin  hitches  at  ends, 

short  splice  at  middle. 
Bye-splice  in  each  end 


Bound  tnm  and  two  half  hitches 

St  each  end. 
do 


Elonga- 
tion in 
6  feet. 


Inches. 


12.38 


Tensile 
strength. 


Pounds. 
6,250 
6,720 

7,780 
7,000 

6,120 

8,600 


Location  of  frac- 
ture. 


At  cleat 
— do  ... 


, . .  .do 

8   feet  from  eye- 
splice. 
At  the  hitch 


.do 


lUwuarks. 


Tested  wei. 


C0RDAI3E. 

Manila  Bope,  Coil  No.  3. 

Three-stranded  rox)e,  thirty-nine  yarns  per  gtrand. 

Lay,  one  turn  in  4". 

Circumference,  4^^*    Weight  per  fathom,  3  x)ounds  4^  ounces. 


781 


No.  of 
tost. 


4788 
4734 

4730 
4744 

4784 

4756 
4757 


HitchM,  kootH,  or  splioee  used. 


6fe©t.  »*»n«w»- 


BeUiyiog-pin  hitch«8  at  ends. 
Belaying-pin  hitches  at  ends, 

short  splice  at  middle. 
Eye-Milice  in  each  end 

.4^ 


Round  turn   and  two  half 

hit-ches  at  each  end. 
do 


Jnehu. 


12.20 


Pounda. 
14,900 
14,850 

14,560 
14.750 
17,280 

14,760 

21,800 


Location  of  fhus- 
ture. 


At  the  cleat 

At  the  splice 

At  the  cleat 

At  the  eye-splice 
— do 

At  the  hitches. . . 

do* 


Remarks. 


Soaked  in  water 
24  hours. 


Tested  wet. 


Manila  Eopb,  Coil  No.  4. 

Three-stranded  rope,  seventy-seven  yarns  per  strand. 

Lay,  one  turn  in  5J". 

Circumference  6j".    Weight  per  fathom,  6  pounds  9.4  ounces. 


^^«f  Hitches.  knoU.  or  splic^i  used. ! |oX  J^^JS. 


4737 
4733 

4755 

4754 

4729 
4742 
4748 

4748a 


4785 


Belaying-pin  hitches  at  ends. . . 
Jl«^layinj(.pin  hitches  at  ends, 

short  splice  at  middle. 
Belayinff-pin  hitches  at  ends, 

buntlme  bend  at  middle. 
Belayine-pin  hitch  atone  end, 

bowluie  at  other  end. 
Eye-^Uce  in  each  end 

;!!I!;doi!;;!I!!!I*^l]!!!l!!!I!! 


.do 


.do 


Tnehea. 


11.70 
18.06 


22.28 


Poundt. 
25,560 
20,400 

15,400 

17,560 

27,800 
26.000 
31,850 

30,800 
86,250 


Location  of  frac- 
ture. 


At  the  cleat . 
At  the  splice 


At  the  bend 

At  the  bowline  . . 

At  the  cleat 

At  the  eye-splice 
— do 


Near  eye-splice  at 
end  of  dry  sec- 
tion. 

At  the  eye-splice  . 


Remarks. 


Wet  dnrine  the 

test. 
Kye-splices  wet, 

remainder    o  f 

rope  dry. 
Soaked  in  water 

18  hours. 
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MAHILA  HEMP  AVD  WIRE  ROPE  FOR  BUREAU  OF  EaUIPMEE T. 

U.  8.  EAVT  OEPAETHEHT. 

All  of  this  material  was  made  at  the  Boston  navy-yard. 
^  Ends  have  thimbles  torned  in,  foar  seizings  at  each  end. 
Bope  24"  long  between  served  ends. 

1CA17ILA  R0PB,|3  ST&ANBS. 


No.  of 

t«et. 


4384 
4385 
4386 
4387 
4388 
4389 
4390 
4391 
4392 
4393 
4394 
4395 
4306 
4397 
4398 
4399 
4400 
4401 
4402 
4403 
4404 
4405 
4406 
4407 
4408 
4409 
4410 
4411 
4412 
4413 
4414 
4415 
4416 
4417 
4418 
4419 
4420 
4421 
4422 
4423 
4424 
4425 
4426 
4427 
4428 
4429 
4430 
4431 
4432 
4433 
4434 

4438 
4439 
4440 
4435 
4436 
443T 
4441 
4442 
4443 
4444 
4445 
4446 
4447 
4448 
4449 
4450 
4451 
4452 


Giroiun- 
ferenoe. 


Inchsi, 


H 

6 

6 

; 

8 
8 
8 
8 
8 


.Yams 

per 
strand. 


10 


18 


16 


19 


24 


28 
25' 


28 


31 
36' 


41 


45 


50 


57 


63 


68 


76 


93 


one  turn 
in— 


Inehst. 


81 


108 


124 


143 


2| 
..... 

'3'" 
'3'"' 

'3i"" 
•4" 
"si" 
"31" 

..... 

"ii" 

4i ' 

1 

H 

"i" 

"i" 


H 


Tensile 
strength. 


Pound*. 

4,284 

4,370 

4,^78 

5,280 

5,510 

6,070 

6,560 

6,715 

6,955 

8, 665 

8,320 

8,618 

10, 775 

11,225 

10,520 

10,890 

11,670 

11,640 

11,120 

13,160 

11,570 

12,330 

11,640 

12,510 

14,910 

13,630 

16,020 

15,690 

15,340 

16,070 

15,850 

16,420 

14.840 

19,020 

19, 370 

19,490 

19,230 

21,  510 

21,200 

22,980 

21,620 

22,450 

26,790 

26,970 

26,460 

27,990 

29,500 

26,090 

31,900 

32,150 

31,000 

30,400 
80,050 
81,480 
33,780 
33,020 
33,870 
38,800 
37,450 
88,790 
41,650 
41,600 
47,100 
55,150 
54,270 
52,920 
48,100 
48,700 
60,450 


Parted. 


/ 


1  strand. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
'  Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do.    -• 
Do. 
Do. 
Do. 

2  strands  a^ throat  seising.* 
1  strand. 

Do. 

Do. 

Do. 

Do. 

Do.. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
1  strand.    This  strand  had  been  cnt  prior  to 

testing. 
1  strand. 

Do. 

Do, 

Do. 

Do. 

Do. 
1  strand  nnder  the  seising. 
1  strand. 

Do. 

Do. 
At  thxoat  seising. 
1  strand. 

Do. 

Do. 

Do. 
At  thimble. 

Do. 
1  strand. 
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MANILA  HOPE,  3  BTRANDS-Continued. 
[Throat  seising,  wire.] 


No.  of 
test. 

Ciroom- 
ference. 

Yams 

per 
strand. 

Lay, 

one  tarn 

in- 

Tensile 
strength. 

Parted. 

4453 
4454 

4455 
4456 
4457 
4458 

Ifuhst: 

H 
9 

8 

11 

11 

180 

Indku. 

P<nimd$. 
60.820 
56,100 
59,800 
73,900 
77.050 
74,400 

1  strand. 
Do. 
1  strand  nnder  elamps. 
Under  the  seizing. 
At  thimble. 
Under  the  seising. 

•"•"••**%• 

199 

H 

*  "i"  *  *  *  "  *  * 

[All  wire  seisings.] 


4450 
4400 
4461 


4462 
4463 
4464 
4465 
4466 
4467 
4468 
4469 
4470 
4471 
4472 
4473 
4474 
4475 
4476 
4477 
4478 
4479 
4480 
4481 
4482 
4483 
4484 
4485 
4486 
4487 
4488 
4489 
4490 
4491 
4402 
4403 
4494 
4495 
4496 
4407 
4496 
4499 
4500 
4501 
4502 
4503 
4504 
4505 
4506 
4507 
4508 
4509 
4510 
4511 
4512 
4518 
4514 
4515 


220 


i 


% 

3/. 
3A 

3A 
3 

3 

3i 

4 

4 

4 

4i 

n 

4 


f 


Si 


■+■ 


70,900 
87,200 
85,300 


1  strand  under  the  seiaing. 
1  strand. 
Do. 


HEMP  ROPE,  3  STRANDS. 


11 

2| 

14 

"ii" 

17 

2| 

.......••« 

22 

21 

26 

3 

32 

3| 

85 

—  8i 

41 

.     31 

46 

3i 

54 

H 

60 

4k 

68 

4 

74 

4 

82 

H 

88 

H 

100 

108 

H 

120 

H 

4,248 

4,444 

4,020 

4.750 

4,897 

4,985 

5,182 

6,305 

5,890 

7,948 

8,076 

7,760 

10,630 

9,290 

9,320 

11,810 

11,670 

10,640 

12,950 

13,140 

11, 910 

15.090 

13,640 

14,330 

15,580 

12.950 

15,190 

15. 280 

17,720 

14,620 

19,000 

18,020 

17,950 

19,980 

20,010 

19,360 

24,680 

25.100 

25,060 

28,440 

27,070 

27,500 

32, 160 

31,150 

28,820 

31,490 

31, 010 

30,850 

35,020 

85,200 

35,740 

89,120 

39,100 

38,210 


3  strands. 

Do. 
1  struid. 

Do. 

Do. 

Do.        i 

Do. 

Do. 

Do. 

Do. 

Do. 
3  strands  behind  first  selling. 
3  strands. 

1  strand. 

Do. 

2  strsnda. 

Do. 

1  strand. 

2  strands. 

Do. 
1  strand. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
2  strands. 

1  strand. 

Do. 
Do. 
Do. 
Do. 

2  strands. 

Do. 

1  strand. 

Do. 

Do 

Do. 

Do. 

Do. 

Do. 

2  strands. 
1  strand. 

Do. 
Do. 


I 

I 


CORDAGE. 


785 


HEMP  ROPE.  4  STRANDS. 


No.  of 
tost. 


4516 
4517 
4618 
4510 
4520 
4521 
4522 
4523 
4524 
4525 
4526 
4527 
4538 
4529 
4533 
4531 
4532 
4533 
4534 
4535 
4530 
4537 
4538 
4539 
4540 
4541 
4542 
4543 
4544 
4545 
4546 
4547 
4548 
4549 
4550 
4551 
4552 
4563 
4554 
4609 
4610 
4611 
4555 
4556 
4557 
4612 
4613 
4614 
4558 
4559 
4660 
4564 
4566 
4566 
4561 
4562 
4563 


rircum- 
ference. 


TneheM. 


Yarns 

per 
strand. 


12 


12 


15 


17 


19 


26 


27 


85 


35 


45 


50 


56 


62 


54 


68 


84 

'si' 


«if^:«J    Tensile 
Tn-      .  strength. 


Inehet. 
11 


2i 

2*" 
'3* 

21* 
'2J" 

"a" 
s" 


i" 
hi' 


Pounds, 

2,760 

2,490 

2,910 

3.240 

3,168 

3,085 

4,349 

4,414 

4.364 

6,792 

5,580 

6,442 

6,820 

6,910 

7,800 

8.460 

7,770 

8,050 

12,340 

12,580 

12,450 

8.760 

9,040 

8. 150 

17,030 

14,600 

17.  MO 

13,040 

12,630 

13,050 

20,030 

20,820 

20,250 

22,650 

19,970 

20,660 

22,500 

22,760 

24,180 

26,820 

28,250 

26,290 

19,090 

20,030 

18, 370 

29,400 

30,950 

28.010 

82,800 

33,050 

81.100 

86,980 

34.970 

36,920 

36,280 

35,520 

36,100 


Parted. 


1  strand. 

Do. 

2  stranda. 

1  strand. 

3  straods. 

2  strands. 

Do. 

1  strand. 

4  stranda. 

2  strands. 
I  strand, 
a  stranda. 

1  strand. 

Da 
Do. 

2  strands. 

1  atrand. 

Do. 
Do. 
Do. 

2  stranda. 

Do. 
4  strands. 
2  stranda. 

Do. 

1  strand. 

2  strands. 

Do. 
Do. 
Do. 
'  Do. 
Do. 
Do. 

1  strand. 

Do. 
Do. 

2  strands  tinder  tbe  soixlng. 

1  strand. 

Do. 
Do. 
Do. 
Do. 
4  stranda. 

2  strands. 
4  strands. 

1  strand  at  thimble. 

2  strands. 
1  strand. 
At  thimble. 

1  strand  under  the  seising. 
At  thimble. 

2  strands. 

2  strands  at  thimble. 
2  strands. 

4  strands  at  thimble. 
2  strands  at  thimble. 
Do. 


s 

3 


^ 


H.  Ex.  161-:—^ 
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CORDAGE. 


STEEL  WIRE  BOPE.  8  STRANOS,  WITH  HEHP  CORE. 


No.  of 

tMt. 


4507 

4sm 

45M 

4570 
4571 
4572 
4573 
4574 
4575 
4576 
4577 
4578 
4570 
4580 
4581 
4582 
4588 
4584 
4585 
4586 
4587 
4588 
4589 
4580 
4581 
4592 
4593 
4594 
4586 
4596 
4597 
4598 
4599 
4600 
4601 
4602 
4603 
4604 
4605 


Circnm- 
ferenre. 


WiTM 

•trand. 


Lay, 

one  turn 

in— 


7 

2* 

7 

3 

18 

H 

18 

H 

18 

4 

18 

H 

18 

H 

18 

6 

18 

H 

18 

n 

18 

8 

18 

8k 

18 

0 

Tonsile 
fltrens;th. 


Poundi. 
8.020 
7,810 
7,890 
9.830 
10, 270 
9,980 
15.490 
15,210 
15,290 
18, 610 
18, 570 
18,640 
25,700 
25,680 
25,540 
34,050 
34,280 
34,640 
35,300 
39,400 
88,980 
42,430 
41,870 
48,150 
47.410 
48,060 
46,320 
57.260 
58, 410 
58.240 
62,700 
60,870 
62,640 
83,250 
83,470 
84,010 
89,750 
85,500 
Bo,  tWU 


Parted. 


3fttranda. 
Do. 

4  strands. 

3  strands. 

5  strands. 

4  strands. 

3  strand*. 

4  strands. 

3  strands. 

4  strands. 

Do. 
•  Do. 
Do. 
Do. 
Do. 

3  strands. 

Do. 
Do. 
At  thiMbl*. 

1  strand. 

4  strands. 

3  strands. 

2  strands. 

1  strand. 

Do. 
8  strands. 
Do. 
Do. 

4  strands. 

Do. 
8  strands. 

2  strands. 
1  strand. 

3  strands. 

4  strands. 

Do. 
1  strand. 
At  the  thimbls. 
4  strands. 


IBON-WTRE  ROPE. 


4606 

4607 
4008 

S 

18 

H 

61,080 

60,490 

*      60,050 

8  strands. 

Do. 
1  strand. 

CORDAGE,     - 
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MATERIAL  USED  FOR  SEIZINGS. 


No.  of 
te«t. 


4824 
4825 
4626 
4621 
4622 
4623 
4618 
4619 
4620 
4615 
4616 
4617 
4636 
4637 
4638 
4633 
4634 
4635 
4630 
4631 
4632 
4627 
4628 
4629 


Material. 


Wire 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Hemp,  4-tbTead  — 

do , 

do 

Hemp, 6- thread  .... 

W.'.'.'.do !!!!!!!!!!!! 

Hemp,  9-thread  — 

.'.'.'...Ao !!!!!]!!!!!! 

Hemp,  t2-thread  . . 


Circum-  '3i;f  ^^, 
ference.  ^^^J-^ 


Lay, 

one  turn 

in — 


Ineket. 


19 


19 


18 


Tensile 
streni^h. 


Pounda. 

210 

212 

210 

609 

598 

595 

937 

928 

920 

948 

1,002 

1,022 

,   490 

4M 

398 

462 

554 

459 

964 

855 

905 

1,480 

1,250 

1,376 


Parted. 


1  strand. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


RATLINE. 


4645 
4646 
4647 
4642 
4643 
4644 
4639 
4M0 


Hemp,  15thread 

'.'.'.'.'.'.do '.'.'.'.'.'.'.'.'. 
Hemp,  18-thread 

.'.'.'.'.'.do'.'.'.'.'.'.'.'.'. 
Hemp,  21-tbread 

V.V/.'.do '.'.'.'.'.'.'.'.'. 


5 


6 


lA 


1ft 


U 


1,845 
1,495 
1,348 
1,930 
1,670 
1,964 
1,730 
1,086 
1,884 


1  strand. 

Do. 
Do. 

2  strands. 

1  strand. 

Do. 
Do. 

2  strands. 

Do. 
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PRESSURE   CTAUGES. 


PRE8SVRE  GAUGED, 

Comparison  of  two  12-inch  and  one  6-inch  pressnre  gauges  wfth 
testing  machine  gauge  No.  13,  for  U.  S.  S.  Vesuvhui, 

Gauges  manufactured  by  the  American  Steam  Gauge  Company,  Bos- 
ton, Mass. 

(Gauge  readings.] 


Testing 

machine 

saage 

No.  13. 


12-inch  gauge  No.  207971. 


Ponndt. 
50 
100 
200 


300 


Upward. 


Poundt. 


Downward. 


12inch  gauge  No.  207,072.       6inoh  gauge  No.  207317. 

I 
Downward,  i     Upward. 


Pounds. 


350 

400 

450 

450« 

503 

600 

556 

550 

606 

eoo 

661 

650 

714 

700 

764 

750 

815 

800 

872 

406 
454 


Upward. 


Pmmdt. 


I 


Pounds. 


I 


.t- 


Poundi. 

75 

130 

(250 

)260 

360 


560 


■I 


819 


850 
900 
030 

1000 

1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1000 

2000 


921 

975 

1.020 

1,073 


ii 


408 
417 
458 
514 
518 
550 
569 
618 
621 
664 
671 
718 
722 
767 
771 
824 
827 
874 
880 
928 
936 
981 
99U 
1.022 
1,0»6 


415 
413 


485 


Downward. 


Pounds. 


555 


700 


845 


776 
769 


960 


1,060 


1,185 


IS 


1,280 
1,380 
1,500 
1,620 
1,726 
1.840 
1,925 
2,080 
2,130 
2,270 
2.280 


1,190 
1,180 


Where  two  gauge  readings  occur  under  the  same  pressure,  as  Indi- 
cated by  the  testing  machine  gauge,  the  second  reading  was  obtained 
after  jarring  the  gauge  being  compared. 


PRIVATE   TESTS. 
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PRIVATE  TESTS, 


Date. 


1890. 
July  11 

14 

16 
18 

21 

28 

29 

31 
Aug.    5 

6 

7 

12 

16 
20 


22 
29 


Sept. 


Oct. 


3 

4 

9 

22 

23 

25 
8 

15 
18 

27 
29 
30 


Nov.    3 


8 
10 
13 
14 
21 
24 
28 


Dec. 


1 

« 

18 


27 

30 

1891. 
Jan.     2 

5 
6 

7 

-     9 

'    10 

15 

20 


Material. 


Steel  plate 

do 

— do 

Iron  and  steel  bora,  elec- 
trically weldoil. 

Brass  iuid  bronse 

Kailroad  rail  Joint 


Steel  plate 

Steel  Imrs 

Wronght-iron  bar. 

Steel  plate 

do 

...do 

Railroad  rail  Joint 


Wrought-iron  plat«. 
Hydraulic  ^ange — 
Railroad  rail  Joint .'. 


Steel  plate 

Wrousht-iron  pla^... 

Sash  cLain 

Babbitt  nut 

Steel  castings 

Bricks 

Steel  castings 

Wmnght-iron  plate. . . 

Steel  bar 

Bricks 

Railway  spikes 

Spirally  wound  tubes. 

Bricks 

Sash  chain 

Tackle  block  hooks. . . 

Sandstone 

Bronze 


Saah  chain 

Wrought  Iron 

Cordage 

Masonry 

Sash  chains... 
Turn  buckle. . 
Linen  lines  . . . 
Bricks 


Steel  plate 

— do 

Steel  rails 

Thread  and  lines 

Trolley- wire  joints. . 

Miinganese  steel 

St-eelcastings 

Steel  plate 

— do 

Manila  rope 

Steel  plate 

— do 

.  ...do 

Wrought-iron  plate. 


Locomotive  driving  box. 

Trace  chain « 

Steel  plate 


Riveted    Joints     and 
•  metal. 


For  whom  tested. 


Kame. 


City. 


F.  A.  Houdlette  &  Co 

Wm.  Allen  Sc  Sons 

Cunningham  Iron  Works  Co. . 
Thomson    Electric   Welding 

Co. 

Cewles,  E.S.  &AI.C0 

The   Weber   Railway    Joint 

Manufacturing  Co. 
Cunningham  Iron  Works  Co. . 
Thomson-Houston  Electric  Co. 

Boston  Bolt  Co 

Geo.  H.  Lloyd '. 

Edward  Kendall  Sc  Sous 

Cunningham  Iron  Works  Co.. 
Standard  Railway  Rail-Joint 

Co. 
Cunningham  Iron  Works  Co. . 
St4ir  Brass  Manufacturing  Co. 
Standard  Railway  Rail-joint 

Co. 
Cunningham  Iron  Works  Co. . 

do 

Thomas  Morton 

G.  W.  &  F.  Smith  Inm  Co 

American  SteelCar  Wheel  Co. 

W.  M.  Kassoii 

Edward  Kendall  &  Sons  . .' 1 

Cunningham  Iron  Works  Co. . 
Thomson-Houston  Electric  Co.  I 

W.M,  KasAon ' 

Dunhiun  Manufacturing  Co . . 
t^eumatic  Dynamite  Gun  Co 
MetropolitOiP  Sewerage  Com  . 

Thomas  Morton 

Thos.  Langhlin  &  Sou 

Andrews,  Jaques  &  Rantonl . 
The   Aluminum   Brass    and 

Bronze  Co. 

Thomas  Morton 

Lebanon  Iron  Co 

Luther  W.  Lee 

Metropolitan  Sewerage  Com  . 

Thomas  Morton * 

Laconia  Car  Co 

Luther  W.  Lee 

Philadelphia  and  Boston  Face 
Brick  Co. 

E.  D.  Lea  vi  t  ti 

Wm.  Allen  &  Sous 

P.H.Dudley 

A.M.White 

Ediaon  General  Electric  Co. . 

N.  Washburn 

E.D.Leavitt 

Cunningham  Ironworks  Co. 

Wm.  Aflen  &.  Sons 

Van  Slyck  &  Van  Slyck 

Carnegie,  Phipps  &.  Co 

Nashua  Iron  and  Steel  Co  . . . 

Ouinn  &  Co 

Hartford  Steam  Boiler  Inspec- 
tion and  Insurance  Co. 

South  Boston  Iron  Works  . . . 

Bridgeport  Chain  Co 

Prof.  G.Lansa 


State. 


Boston Mass. 

Worcester 1  Mass. 

Charlestown Masa. 


Lynn 


Ixwkport . . 
New  York. 


Charlestown 

Lynn 

Boston 

...do 

Cambridgepori . . 

Charlestown 

Boston 


Charlestown. 

Boston 

— do 


Charlestown 

...do 

New  York 

Boston 

— do , 

...do 

Cambrldgeport . . . 

Charlestown 

Lynn 

Boston 

..  «|^ 

New  York 

Boston 

New  York 

Portland 

Boston 

Bridgeport 

New  York 

Lebanon  

Boston 

...do 

Now  York 

Lncnnia 

Bostou 

do 

Cambridgeport . . . 

Worc**ster 

New  York 

Waterbury 

Boston 

Allston 

Cambridgeport . . . 

Charlestown 

Worcester 

Providence 

Pittsburg 

Nashua 

Portland 

Hartford 


Washburn  &  Moen  Manufac- 
turing Co. 


South  Boston. 
Bridgeport . . . 
Boston 


Worcester 


Bricks I  Waldo  Bros 

Wrought-iron  bars Wason  Manufacturing  Co 

Riveted    Joints    and     H.S.  Robinson 

metal.  1 

Wrought-iron  plate Geo. H.Lloyd 

Riveted  Joints H.S.Robinson 

do ! do 

kChaln  and  swivel !  P.Dudley 


Boston 

Springfield 
Bostou 


...do..., 
...do.... 
...do.... 
Portland. 


Mass. 

N.Y. 
N.Y. 

Mass. 
Mass. 
Mass. 
Mass. 
Mass. 
Mass. 
Mass. 

Mass. 
Mass. 
Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

N.Y. 

Me. 

Mass. 

Conn. 

N.Y. 

Pa. 

Mass. 

Mass. 

N.Y. 

N.  H. 

Mass. 

Mass. 

Mass. 

Mass. 

N.Y. 

Conn. 

Mass. 

Mass. 

Mass. 

Maas. 

Mass. 

R.I. 

Pa, 

N.H. 

Me. 

Conn. 

Mass. 
Conn. 
Mass. 


Maaa. 

Mass. 
Mass. 
Mass. 

Mass. 
Msss. 
Mass. 

Me. 
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PRIVATE   TESTS. 


PRIVATE  TESTS— CouUnvLeA, 


Date. 


18dl. 
Jan.   23 
24 


29 
B»b.     2 


liaterlal. 


10 
18 

16 


17 
10 
21 
24 

25 


28 

Mar.    3 

9 

13 

16 


18 
23 

25 

26 
27 

Apr.    1 

2 

6 

15 


16 

17 

24 

29 

80 

May    2 

4 

6 

6 

7 

0 

15 

16 

19 
20 
21 
25 
26 
June  1 
4 

5 
6 

8 


Bricks 

Granite 

Fire-proof    knilding 
blocks. 

Steel  plate 

Sandstone 

Granite 

Riveted  joint  and  metal 

Steel  plate 

Steel  chain 

Jack  screws 

Firebricks 

Riveted   Joints    and 
metal. 

Camel  bair  belting 

Riveted  Joint  and  metal. 

Steel  casting 

Sprfng  steel 

Steel  plate 

Cast  iron 

— do 

Riveted  Joints  aud  metal 

Turn  bnckle 

Chain  cable 

Cast  iron 

Steel  bars , 

Wrought- iron  plate 

Railroad  chain    

Steel  casMng 

Steel  bar 

Wronght-iron  rods 

Steel  casting. 

Brick  pier 

Sandstone 

Draw-bars  and   malle- 
able iron. 

Chain 

"Wrought-lron  strap 

Steel  bars 

St««l  wire 

Sandstone 

Chain 

Jack  screws 

Terra  cotta 

Granite 

Cast  iron 

Steel  plate 

do 

Steel  bars 

Steel  shatt 

Chain 

Jack  screw 

Copper  wire 

Colitanns,  steel 

Locomotive  side  rods . . . 

Steel  cjMting 

Steel  bars 

do 

Steel  plates 

• . .  -do 

Locomotive  side-rods . . . 

Bricks 

do 

Insulators  and  pull-offs. 

Steel  plate 

Terracotta 

Bricks 

Helical  springs 

Steel  plates 

Artificial  granite 

Granite 

Wronght-iron  rods 

Steel  plates 


For  whom  tested. 


Kame. 


Waldo  Bros 

Pigeon  Hill  Granite  Co 
Coming  Clay  Works  . . 


Wm.  Allen  tc  Sons 

Andrews,  Jaqiies  &  Rantoul.. 
Pigeon  Hill  Granit«  Co  ...... . 

Edward  Kendall  6c  Sons 

Golding&  Co 

Bradlee&Co 

A.  O.  Norton 

Newton  and  Watertown  Gas 

Light  Co. 
WilUam  Allen  Sl  Sons 


F.Reddaway  &  Co 

Kdward  Kendall  6c  Sons 

American  Steel  Car  Wheel  Co. 

Pennsylvania  Railroad  Co 

Cunningham  Iron  Works  Co  . 

G.  W.  &  F.  Smith  Iron  Co 

Golding&Co 

Rdward  Kendall  Sc  Sons 

Laoonia  Cac  Co 

Bradlee  &  Co 

K.  S.  Bartlett  dt  Co 

C.P.Lovell 

Boston  Bridge  Works 

H.J.Bettis 

American  Steel  Car  Wheel  Co. 

Golding&Co 

Fuller,  Dana  &  Fits 

American  Steel  Car  WUeel  Co. 
Andrews,  Jaques  6l  Rantoul . . 

Fairhaven  Sandstone  Co 

Wilmington  Malleable  Iron 

Co. 

A. E.Stevens  &  Co 

Dodge,  Halev  ScCo 

Bnmham  6c  Duggan  Railway 

Appliance  Co. 

H.J.Bettis 

R.  M.Evans 

A.  E.  Stevens  6c  Co 

A.  O.  Norton 

Boston  Terra  Cotta  Co 

Norcross  Bros .' 

Woonsockot  Rubber  Co 

Geo.H.Ll^d 

Edward  Kendidl  6c  Sons 

Washburn  Car  Wheel  Co 

Henry  M.Howe 

A.  E.  Stevens  6c  Co 

A.  O.  Norton 

Chaa,  R.  Fletcher 

Jones  6c  Laushlin 

Houghton  &  Richaids 

American  Steel  Car  Wheel  Co. 

C.P.Lovell 

Washburn  Car  Wheel  Co 

Edward  Kendall  6c  Sons 

Cunningham  Iron  Works  Co  . 

Houghton  6c  Richards 

Fiske  6c  Coleman 

Metropolitan  Sewerage  Com.« 

Gould  6c  Watson 

Edward  Kendall  6c  Sons 

Boston  Terra  Cotta  Co 

Fiske,  Coleman  6c  Co 

Prof.  J.  B.  Johnson 

Geo.  H.  Barms , 

Keeiie   Granite  Terra  Cotta 

and  Tile  Co. 

Alex.  McDonald  6c  Son 

RiehleBros 

Edward  Kendall  6c  Sons 


City. 


Boston... 
Rockport. 
St.  Paal. . 


Worcester 

Boston 

Rockport 

Cambridgeport 

Boston 

PhUadelphia... 

Boston 

Watertown 


Worcester 


New  York 

Cambridgeport 

Boston 

Altoona 

Charlestown... 

Boston: 

....do 


Cambridgeport 
Laconia 


Philadelphia. 
Boston....... 


...do....... 

...do 

...do 

...do 

...do :. 

...do 

...do 

...do 

Fairhaven . . 
Wilmington 


Portland. 
Boston... 
— do 


...do 

New  York 

Portland 

Boston 

...do 

...do 

Woonsocket 

Boston 

Cambridgeport . . 

Hartford 

Boston 

Portland 

Boston 

...do 

Chicago 

Boston 

South  Boston 

Boston 

Worcester 

Cambridgeport «. 

Charlestown 

Boston 

...do 

do 

...do 

Cambridgeport . . 

Boston 

...do 

St.  Louis « 

Boston 

Keene 


Cambridge 

Philadelphia 

Cambridgeport . . 


State. 


Mass. 
Mass. 

Minn. 

Mass. 

Maiw. 

Mass. 

Mass. 

Mass. 

Pa. 

Mass. 

Mass. 

Mass. 

N.Y. 
Mass. 
Mass. 
Pa. 
Mass. 
Mass. 
Maas. 
Mass. 
N.H. 
Pa. 
Mass- 
Mass. 
Mass. 
Mass. 
Mass. 
Mass. 
Maas. 
Mass. 
Mass. 
Waah. 
Del. 

Me. 

Mass. 

Mass. 

Mass. 

N.Y. 

Me. 

Maas. 

Maas. 

Mass. 

R.L 

Mass. 

Mass. 

Conn. 

Mass. 

Me. 

Mass. 

Mass. 

HI. 

Mass. 

Mass. 

MasM. 

Mass. 

Mass. 

Maas. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mo. 

Mass. 

N.H. 

Moss. 

Pa. 

Mass. 


PRIVATE   TESTS. 
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PBIVATJS  TJESTS— Continued. 


Date. 

Material. 

For  whom  teated. 

^     Name. 

City. 

State. 

'  1891. 
June  8 

13 
16 
17 

18 

23 
24 
25 

27 
29 
30 

Iron '. 

Granger   Foundry  and  Ma- 
chine Co. 

Carnegie,  Phipps  &  Co 

Edwara  Kendall  &  Sons 

Cunningham  Iron  Works  Co  . 
Stone,  Carpenter  &  Willaon . . 
J.  H.  Lane 

ProTldenoe 

Pittsburg 

R.L 

Pa. 

Mass. 

Mass. 

R.I. 

Mass. 

Maaa. 

Maaa. 

Pa. 

Maaa. 

itfaaa. 

Maaa. 

N.Y. 

Maea. 

N.J. 

Steel  colamna 

Steel  platea 

Cambridgeport ... 

Charleatowu 

Providence 

Boston 

. . .  .do 

....do 

Cotton  dock 

Granite 

Rraintme  Granite  Co ...  r  - ... . 

....do 

Steel  platea 

LoweU  Water  Board 

Lowell....: 

Steel  bar 

I.P.MorriaCo 

Philadelphia 

Boston 

Cast  iron 

A,  W.  Rounds . r. 

Insulated  pall-oft* « . 

W  rongbt-uron  bara 

BteelraUs 

Gould  St  Watson  Co 

....do 

Mouirhlon  Sl  KifihAPda  . « . 

....do  .. . .^.....« .. 

p.  H.  Dudley 

New  York 

Cambridgeport . . . 
Camden 

Steel  plate 

Edward  Kendall  Sl  Sona 

f !ftniilAn  Tron  Works .......... 

Riveted  Joints 

INDEX. 


Alaminnm  bronze  for  consoles,  12-incb  B.  L.  rifled  mortars 241 

Analvses,  cliemical: 

Steel  rails 324 

Axle,  railroad.     (See  Railroad  material.)  '  * 

Belleville  springs,  compression  of 258 

English  manufacture 262 

French  manufactnre 258 

Watertown  Arsenal  mannfucture 266 

Steel  plate  used  in  springs 267 

Blnestone,  North  River.    (See  Stones,  natural.)  ' 

Brick  piers .' 739 

Common  brick  piers,  12  inches  square:  ^ 

28  inches  high 739 

35  inches  high^ 740 

^        51  inches  iiigh  (hollow  center) 741 

Face  brick  pier,  15  inches  sr^uare: 

45  inches  high  (hollow  center) 742 

Tabulation 743 

Cast  iron : 

Gun  carriages,  12-inch 291 

Pig  irons 291 

Shot,  12-inch 292 

Watertowu  Arsenal 291 

Chain : 

Cable 720 

Iron 722 

Shackles.. .' •  721 

Swivels 721 

Copper  cylinders  for  crusher  gauge,  J  square  inch  area 255 

Cordage ». 747 

Hemp  rope .'..*. 782,784,785,787 

Hemp  rope,  Russia 776 

Hemp,roi»e,  tarred: 

1.8-inoh  circumference 749^  752 

3.2-inch  circumference 753^  754 

41-inch  circumference 755-757 

6i^iuch  circumference 753 

Hitches,  knots,  and  splices 778-780 

Strands  and  yai-ns 773 

Manila  rope ' 782-784 

1.5-inch  circumference 7(jl 

2|-inch  circumference 762 

4)i-inch  circumference 763  775^' 

6i -inch  circumference 765-772 

793 
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Cordage — Continued. 

Manila  rope — Con  tinned. 

Hitches  and  splices 780,781 

Strands  and  yams 773,774 

Strap,  selvage 1 777 

Wire  rope 786 

Endurance  of  rotating  shaftii -.  669 

Cast  (gun)  iron  No.  4  .  /. 671 

-  Cold  rolled  iron 672-675 

Steel  bars:  -^ 

V            No.  12 677 

No,  15 676 

No.  18 676 

Summarized  tabulation . .  ^ 678 

Tension  tests  of  ruptured  endurance  bars 679 

Steel 681^^98 

Wrought  iron 699-718 

Tabulation.. 719 

Ganges,  pressure 788 

Granite.     (See  Stones,  natural).  ^ 

Gun  specimens: 

3.2  inch  B.  L.  steel  field  guns 7 

,          JacketNo.  80...... ...^ 15 

No.  90 : 16 

No.  96 '. 17 

No.  100 : 48 

Tube  No.  77 , 9 

'      No.  83 11 

No.  87 12 

No.  92 , : 13 

No.  99 ■ 14 

Specific  gravity  and  hardness 19 

Tabulation 19 

3.2-inch  B.  L.  rifle  (Driggs-Schroeder) : 

Steel  tube 20 

6-inch  B.  L.  steel  siege  rifles 21 

JacketNo.  3 ., 26 

No.  7 27 

Tube  No.  4 23 

No.  7 24 

No.  10 ^ ; 25 

Specific  gravity  and  hardness 28 

Tabulation 28 

7-inch  B.  L.  steel  siege  howitzer 29 

JacketNo.  1 34 

No.  6 36 

No.  8 37 

No.  9 -38 

Tube  No.  3 31 

No.  5 32 

No.  9 33 

8-inch  steel  B.  L.  rifles 41 

JacketNo.  2 83 

No.  5 86 

No.  8 87 
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Pftge. 
Gun  specimens — Continued. 

b-iuch  steel  B.  L.  rifles— Continued. 

Jacket  No.    9 90 

No.  10 91 

-     No.  11 92 

No.  12 96 

No.  13.7 97 

No.  14 , 98 

No.  15 102 

jTo.  16 103 

No.  17 '. 104 

No.  18 107 

No.  19 : 108 

No.  20 109 

No.  23 ', 112 

Tube  No.    2 43 

No,    6 '     46 

No.    7 -47 

No.    8 50 

No,    9 53 

No.  11 54 

No.  12 62 

No.  13 ., 63 

No.  15 : 70 

No.  16 } 71 

No.  17 72 

No.  18 : 75 

No.  19 76 

No.  20 77 

No.  21 80 

No.  2^ 81 

Specific  gravity  and  hardness 114 

Tabulation :115,116 

10-inch  steel  B.  L.  rifles 117 

Jackel  No.  2.. 121 

Tube  No.  2 119 

No.  3 120 

Speciflc  gravity  and  hardness 121 

10-inc'h  wire- wound  rifle  No.  1 • i  123 

Hoop  A, : i ^137 

Ci  ....i : : 140 

Ca 143 

Ca / 150 

Cft 156 

Jacket 125 

Trunnion  hoop 134 

Tabulation 168 

12-iuch  B.  L.  rifled  mortars 169 

Aluminium  bronze  for  consoles 241 

Cast-iron  trial  cylinder 171 

Mortar  No.  1 : 

Body 176 

Mortar  No.  2 : 

Body 181 
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Page. 

Gan  specimenft — Con  tinned. 

12-inch  B.  L.  rifled  mortars— Continued. 
Mortar  No.  3 : 

Body 186 

Mortar  No.  4 :  • 

Hoop  A4 p 191 

Mortar  No.  18 : 

Hoop  A4 ,  192 

Mortar  No.  19:  ^  - 

Hoop  B, » 193 

Mortar  No.  20: 

Hoop  A4 194 

B, 195 

Mortar  No.  21 :  ^ 

Hoop  A« 196 

Bi 197 

Mortar  No.  22: 

Hoop  A4 : 198 

Mortar  No.  23: 

Hoop  A4 ,. 199 

Mortar  No.  25 : 

Hoop  A4 200 

Mortar  No.  20 : 

Hoop  A^ ^ -201 

Mortar  No.  27: 

Hoop  A, 202 

Mortar  No.  28 : 

Hoop  A4 203 

Mortar  No.  29 : 

Hoop  A^ ' 204 

Mortar  No.  30: 

Hoop  A4 305 

Specific  gravity  and  liurdnc8.s: 

Bodies < 207 

Hoops 206 

Tabulation : 

Bodies t , .' 207 

Hoops 209 

'^12-incliB.  L.  steel  mortar  No.  1 211 

Jacket - 216 

Tube 213 

Specific  grjavity  and  hardness 219 

Tabulation 219 

Initial  strains: 

10-inch  jacket 268 

10-inch  tube 269 

Cold-rolled  iron  bar •. 271 

Railway  axle 300 

Limestone.     (See  Stones,  natural.) 
Marble.    (See  Stones,  natural.) 
Nails,  adhesion  in  wood: 

White  oak ." 745 

White  pine 744 

Yellow  pine 744 

Pig  irons 291 
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Pressure  gauges 788 

Private  tests 789 

Railroad  material : 

Axle,  steel,  roller  journal  bearings 297 

Description , 299 

Internal  strains 300 

'tabulation : 

Compression  testfi 322 

Tension  tests 321 

Steel  rails: 

Chemical  composition  of  heads 324 

Compression  and  cold  flow .• 431 

Description 323 

Hardness 326 

Shearing  tests 444 

Specific  gravity  and  hardness  of  heads 428 

Tension  tests 379 

Transverse  tests : ^ ; 326 

Tabulation: 

Tension  tests 426,429,430 

Transverse  tests 424 

Ribbon  tape,  brass  and  steel 251 

Riveted  joints: 

Description '. 445 

^-inch  steel  plate. 

3ingle-riveted  butt  joints: 

|-inch  drilled  holes,  2f-inch  pitch ^ 448,449 

|-iuch  drilled  holes,  2J-incIi  pitch ^ 450, 45t 

{-inch  drilled  holes,  3-inch  pitch * 456, 457 

Single-riveted  lap  joints : 

finch  drilled  holes,  2i-inoh  pitch ." ..468,469 

l-ii)ch  drilled  holes,  2|-inch  pitch 474,  475 

H-inch  drilled  holes,  2J-inch  pitch 476,477 

li-inch  drilled  holes,  2J-inch  pitch 478,479 

IJ-inch  drilled  holes,  3i-inch  pitch •....480,481 

li-inch  drillml  holes,  3|-inch  pitch 482,483 

li-inch  drilled  holes,  3Hnch  pitch 484,485 

Double-riveted  butt  joints : 

f-inch  drilled  holes,  2|-inch  pitch 446,447 

|-inch  drilled  holes,  2i-inch  pitch 452-455 

|-inch  drilled  holes,  3i-inch  pitch 458-461 

i-inch  drilled  holes,  3|-inch  pitch 462,463 

|-inch  drilled  holes,  4|-inch  pitch 464-467 

Double-riveted  lap-joints: 

1-inch  drilled  holes,  2i-inch  pitch 470, 471 

i-inch  drilled  holes,  2J  inch  pitch 472,473 

V'^-inch  steel  plate : 

Single  riveted  butt  joints: 

^-inch  drilled  holes,  1-inch  i>itch 486 

i-incli  drilled  holes,  li-inch  pitch - 487 

i-inch  drilled  holes,  li-inch  pit^i 488 

1-inchdrilled  holes,  3i-inch  pitchy 492-494 

Double-riveted  butt  joints : 

i-inch  drilled  holes,  If-inch  pitch 489 

i-inch  drilled  holes,  2-inch  pitch i 490 
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Riveted  joints— Continued. 

A-inch  steel  plate — Continued. 

Double-riveted  butt  joints-continued. 

^-inch  drilled  holes,  2^.inch  pitch 491 

1-inch  drilled  holes,  3i-inch  pitch 495-497 

Double-riveted  lap  joints : 

1-inch  drilled  holes,  3i-inch  pitch 498,500^502,  504 

1-inch  punched  holes,  S^-inch  pitch 499,  501,  503,  505 

|-inch  steel  plate. 

Single-riveted  lap  joint-s: 

|-inch  drilled  holes,  If-inch  pitch 522 

1-inch  drilled  holes,  2f-inch  pitch r 525 

Dottbl^rivetM  butt  joints :  * 

|-inch  drilled  holes,  2i-inch  pitch 506,  .507 

l-inoh  drilled  h<rfet,  3f-inch  pitch 508,509 

f-inch  drilled  holes,  3i-ineh  pitch 510 

f-inch  drilled  holes,  3|-inoh  pitch : 516,  517 

|-inch  drilled  holes,  4i-inch  pitch 511,  512 

1-inch  drilled  holes,  2|-inch  pitch 513 

1-inoh  drilled  holes,  3|-inch  pitch 514,  515 

1-inch  drilled  holes,  3i-inch  pitch 518 

1-inch  drilled  holes,  4|-inch  pitch $1^ 

1-inch  drilled  holes,  4J-inch  pitch 530 

1-inch  drilled  holes,  5|-inch  pitch ; 521 

Double-riveted  lap  joints : 

1-inch  drilled  holes,  If -inch  pitch V. 523 

|-inch  drilled  holes,  2-lnch  pitch 524 

1-inoh  drilled  holes,  2|-inch  pitch 526 

l-iDch  drilled  holes,  2i-inch  pitch ,  527 

<i^(;-inch  steel  plate: 

Single-riveted  butt  j  oints : 

|-inch  drilled  holen,  2-inch  pitch /w 529 

f-inch  punched  holes,  2-inch  pitch '. 530 

•{-inch  drilled  holes,  2i-inch  pitch 531 

'■J-inch  punched  holes,  2i-inch  pitch 532 

|-inch  drilled  holes,  2i-inch  pitch 533 

}-inch  punched  holes,  2|-inch  pitch 534 

|-inch  drilled  holes,  2f<inch  pitch 535 

Single-riveted  lap  joints : 

j-inch  drilled  holes,  l^-inch  pitch 537 

f-inch  punched  holes,  1^-inch  pitch / 538 

{-inch  drilled  holes,  Iji-inch  pitch. 539 

j-inch  punched  holes,  l|-iuch  pitch 540 

|-inch  drilled  holes,  IJ-inch  pitch 541 

{-inch  punched  holes,  l|-inch  pitch 542 

{-inch  drilled  holes,  2-inch  pitch 543 

{-inch  punched  holes,  2-inch  pitch 544 

IJ-inch  drilled  holes,  2-inch  pitch 556 

1^-inch  drilled  holes,  2|-inch  pitch 557 

li-inch  drilled  holes,  2f -inch  pitch 558 

IJ-inch  drilled  holes,  3i-inoh  pitch : ^  559 

Double-riveted  butt  joints : 

1-inch  driUed  holes,  3i-inch  pitch 628 

1-inch  drilled  holes,  2{-inch  pitch 636 
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Rivetod  joints— Continued. 

^•inoh  steel  plate — Con  tinned. 

Double  riveted  lap  joints : 

l-inch  drilled  holes,  2-inch  pit«h' 545 

|-inch  punched  holes,  2-inch  pitch 546 

{-inch  drilled  holes,  2i-inch  pitch 547 

'              -(-inch  punched  holes,  2i-inch  pitch 548 

|-inch  drilled  holes,  2^-inch  pitch 549 

{-inch  punched  holes,  2i-lnch  pitch  '. 550* 

{-inch  drilled  holes,  3f-inch  pitch 551 

Triple  riveted  lap  joints : 

{-inch  drilled  holes,  2|-inch  pitch 562 

{-inch  driUed  holes,  3-inch  pitch 553 

{-inch  drilled  holes,  3i-inoh  pitch 554 

{-inch  drilled  holes,  3i-inch  pitch 555 

Tabulations : 

{•inch  steel  plate •. 560 

^-ineh  steel  plate 568 

f-inoh  steel  plate 574 

^-inoh  steel  plate 580 

Kope,  hemp  and  manila.    (See  Cordage.) 

Rope,  wire 786 

Sandstone.    (See  Stones,  natural.) 

Shackles,  chain 721 

Slate,  Monson,  Me.     (See  Stones,  natural.) 

Springs,  Belleville : 

English  manufacture 262 

French  manufacture 258 

Watertown  Arsenal  manufacture 266 

St<eel  plate  used  in  springs 267 

Swivels,  chain 721 

Steel  bar^: 

Fixtures  for  hydrostatic  tests ...656,664 

Rolled  bar  from  Bethlehem  Iron  Company 667 

Steel  castings : 

For  5-inch  siege  carriage 660 

For  shells 279 

From  I.  G.  Johnson  &  Co 668 

Steel  plates: 

Belleville  spring  metal 267 

Cheek  plates,  7-inch  howitzer  carriage 659 

From  National  Armory 661-663 

From  Watervliet  Arsenal &58 

Watertown  Arsenal  boilers 657 

Steel  rails.    (See  Railroad  material.) 

Stones,  natural 723 

Compression  tests 735, 736 

Shearing  tests 737 

Transmission  of  heat - 738 

Transverse  tests : 

Bluestone,  North  River 731 

Granite : 

Qulncy : 733 

Worcester 732 
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Stones,  natural — Continned. 

Transverse  tests — Continued. 
Limestone : 

Indiana 726 

Indiana,  hoosier  buff  oolitic 725 

Marble : 

Lee,  Mass J21 

Vermont 726 

,  Sandstone:. 

Ohio ; 729 

Portland,  Conn.,  red T29 

Potomac  red 728 

Slate,  Mouson,  Me 730 

Tabulation 734 

Tape,  brass  and  steel  ribbon 250 

Temperature  tests,  steel  bars  (second  series) : 

Tension  tests ^ 603-617 

Initially  compressed  then  tested  by  tension i'. 62^-651 

After  straining  by  tension  and  resting 652 

Tabulations : 

Tension  tests 618 

Showing  final  elastic  limit,  tensile  strength,  and  elongation  after  va- 
rious treatments 654 

Wire  rope 786 

Wire,  steel,  round  and  square 221 

15-inch  square  tinned,  from  R.  H.  Wolff  <&.  Co. : 

Description  223 

Details  of  tension  tests 224-235 

Tabulation 236 

15>inch  square  tinned,  with  serrated,  scarfed  joints 237 

Round,  not  tinned 238 

Round  and  square '&om  New  York  Arsenal .^..  239 
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CORDAGE. 


No.  4699. 


POXTRTH  SPECIMEN  FBOM  H) 


Secured  to  cleats  in  same  manner  as  ttaj 
Gauged  length  of  6  feet  laid  off,  and  r 

(50^  F.)  2  hours,  at  expiration  of  which 

feet  had  increased  ^^57. 


Applied 
loads. 

In  gauged  length. 

( 

Elongation. 

Suc^eAsive 
elongation. 

Set. 

■      i 

Poundt. 
0 

100 
200 

400 
606 

m" 

1,000 
1,000 
1,200 
1,400 
1.600 
1,500 
1,600 
1,800 
2,200 
2,300 

Inches. 
.67 
2.62 
8.76 
5.15 
6.10 
6.98 
7.60 
7.88 
8.87 
8.70 
9.02 
9.30 
9.54 
9.85 
10.25 
10.58 

Inches. 

Inches. 

2.06 
l.U 
1.39 
.95 
.88 
.62 
.28 
.49 
.33 
.32 
.28 
.24 
.81 
.40 
.33 

5.20 

J 

1 

6.45 

] 

1 

1 

1 

7.75 

After  the  rope  had  been  loaded 
leased,  the  set  determined,  and  loa^i 
the  rope  parted  two  strands  at  tl 
j[)ounds. 


.  ^^^  ^^  ^ •.?*  « 


SAMPLE  FP< 


An  eye-splice  at  each  end,  aii 
Tested  wet  after  soaking  in  ^ 
Specimen  from  rope  previou 
Tensile  strength,  1,96.0  pom* 
Parted  2  strands  at  the  she 


/ 


1 


1 


3 


t*' 


\ 


